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Sailors perform routine maintenance on the rotor of an MH-60S
Seahawk helicopter, assigned to the “Dusty Dogs” of Helicopter
Sea Combat Squadron (HSC) 7, on the flight deck of aircraft j ﬂ' J

carrier USS Dwight D. Eisenhower (CVN 69).
U.S. Navy photo by MCSA Joshua Murray ;f r ]
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Future-focused:
Next Generation Air
Dominance

Rear Adm. DeWolfe H. Miller Il
Chief of Naval Operations Director, Air Warfare (OPNAV N98)

This summer, | had the privilege to follow Rear Adm. Mike
Manazir as the Chief of Naval Operations, Director, Air
Warfare (OPNAV N98). Before returning to the Pentagon,

| deployed as Commander, Carrier Strike Group (CSG) 2 on
USS George H.W. Bush (CVN 77) where | was keenly aware of
the immense flexibility, capability and capacity of our Sailors
and the hardware they are entrusted to operate.

Having previous OPNAV experience, I realized then as I do now that there is
an incredible amount time, effort and hard work that goes into procuring new
technologies and developing and fielding existing and future capabilities. I am
extremely impressed with how our elite team of warfighters and engineers con-
tinue to work with industry to mature promising technologies and deliver them
to the fleet. The future of Naval Aviation is closely tied to our ability to seam-
lessly operate both with ourselves and our joint and coalition partners. We still
have our work cut out for us. Maximizing our ability to train like we fight and
execute operational missions with a fully integrated force is absolutely crucial
to outpacing any threat around the world. As I settle into my new role, I remain
excited and focused on the future.

Navy Next Generation Air Dominance

Since the crucible of World War II, Naval Aviation has remained forward and
ready to address threats to our nation. Naval Aviation has adapted to address
shifting strategic national priorities, respond to global contingencies, and shape
the global security environment. During that time, the capability to conduct
decisive air operations in the maritime domain and project power from the sea
have remained essential elements in our nation’s ability to deter conflict and
win. To continue meeting our nation’s needs, the Navy is exploring options for
developing the next generation of airborne strike tactical aircraft systems.

The Navy’s primary strike fighter and Airborne Electronic Attack
(AEA) platforms, the F/A-18E/F Super Hornet and the EA-18G Growler,
will approach their flight-hour design limits beginning in the late-2020s.
Meanwhile, the Navy continues to manage service life while investing in
follow-on capability improvements for the F/A-18. The Navy is full speed
ahead integrating the extraordinary capabilities of the F-35C Lightning
I into the carrier strike group. Despite these efforts, the Navy projects
significant capability and capacity gaps in the future strike fighter and
airborne electronic attack force in the 2030s.
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The Navy is full speed ahead integrating the extraordinary capabilities of
the F-35C into the carrier strike group. Here, three F-35C Lightning Il carrier
variants, fly over aircraft carrier USS George Washington (CVN 73).

At the same time, technologies designed to counter U.S. military
advantage and curtail U.S. access to global commons are proliferat-
ing among potential adversaries at an alarming rate:

By 2035 ... parts of today’s free and open commons may

be disrupted by a combination of active opposition to exist-

ing norms, the maturation of anti-access and area denial

capabilities, and the development of new power projection

capabilities to control and manage these spaces.’

Anti-access area denial (A2/AD) technologies, including high-
energy systems, long-range and hypersonic weapons, advanced
aircraft platforms, multi-spectral and multi-domain sensing and
other emerging capabilities will stress the future maritime force.
To assure access in the future, the Navy is exploring different solu-
tion concepts to support the capabilities required of the air wing
and strike group of the future.

Setting the Stage
The systematic process of assessing the capability requirements and
associated gaps of the 2030’s Carrier Air Wing Strike Fighter force

"Joint Operating Environment 2035, July 2016
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U.S. Navy photo by MC2 Alex L. Smedegard

started in 2009. The Navy conducted a capabilities-based assess-
ment study titled “Power Projection from the Sea.” This analysis
concluded that a family of systems would be needed to deliver the
required aircraft carrier-based tactical aircraft capabilities of the
future. Based on those findings, the Navy developed an initial capa-
bilities document, or ICD, formalizing a “requirement” to address
the projected operational gaps. The Navy’s Next Generation Air
Dominance (NGAD) Family of Systems ICD was approved by the
Chief of Naval Operations in spring 2015 and validated by the Joint
Staffin summer 2015.

This summer, the Navy began the NGAD Analysis of Alter-
natives (AoA) to formally identify potential materiel solutions
and evaluate those alternatives based on cost, performance
and supportability. The Navy’s NGAD AoA is sponsored by the
Chief of Naval Operations, Air Warfare Directorate (OPNAV
N98) in coordination with the Secretary of the Navy’s Deputy
Assistant for Aviation—DASN(AIR). Naval Air Systems Com-
mand (NAVAIR) is executing the AoA with extensive external
support and coordination across numerous external organiza-
tions and agencies. The AoA is scheduled to last 18 months and
will conclude in early 2018.

Opver the past two years, the Navy has been in exploratory
discussions with research labs, research and development orga-
nizations and industry. Technical interchange topics include, but
have not been limited to: derivative and developmental air vehicle
designs, advanced engines, propulsion, thermal management,
weapons, data-links, mission systems, electronic warfare systems
and numerous other emerging technologies and concepts.

Insight Through Analysis

The analysis is expected to generate much more information on the
emerging capabilities of systems of systems. A myriad of operation-
al employment concepts will pull out the cost/performance trade-
space across the future carrier air wing. At the same time, detailed
analysis will generate timely insights into the structural capabilities
and limitations of current and future systems.

Currently, the AoA is still considering the widest possible
range of trades to balance capability, lethality, affordability and
survivability. Categories of alternatives include investing in
follow-on development of current planned systems and plat-
forms; modifying or upgrading existing systems or platforms;
and developing materiel capabilities in the form of new systems
or platforms. The AoA is also evaluating manned, unmanned,
optionally manned and “teamed” options to fulfill predicted
mission requirements and meet expected threats. The solu-
tion may be comprised of a family of systems across multiple
domains vice simply focusing on a single aviation platform.
Equally important has been the detailed evaluation of tech-
niques of operational analysis, cost and performance modeling
tools and simulation to provide traceable decision-space for



leadership. At this point, the Navy AoA team has not down-
selected any categories of alternatives from the analysis.

The final AoA report will provide Navy leadership a recom-
mended solution concept (or sets of solutions). Down the road,
the recommended solution concept or concepts will become more
specific, with detailed requirements, engineering parameters, and
system attributes for a recommended system or system of systems.
The solution concept may also guide an acquisition strategy, pro-
gram plan, structure, execution goals and timeline. For now, the
analysis is focused on generating the best options for the Navy.

Meanwhile, the Air Force is preparing to conduct a similar
study. Although both the Navy and Air Force are performing
independent analyses, the efforts are synchronized. The AoA teams

Rear Adm. DeWolfe H. Miller Ill, became Chief of
Naval Operations, Director, Air Warfare (OPNAV N98) in May.
He hails from York, Pennsylvania, and graduated from the
U.S. Naval Academy in 1981. He holds a Master of Science
in National Resource Strategy from the National Defense
University, is a national security management fellow of the
Maxwell School of Citizenship and Public Affairs, Syracuse
University, and is a graduate of the Navy's Nuclear Power
Program.

Miller's command tours include Strike Fighter Squadron
(VFA) 34, USS Nashville (LPD 13) and USS George H.W. Bush

U.S. Navy photo by MC3 Lorelei Vander Griend

openly share perspectives to functionalize interoperability, improve
efficiency and effectively leverage the knowledge base of both ser-
vices. This includes the sharing of technologies, analysis, modeling
and simulation, threat assumptions and operational scenarios.

The Way Ahead

As America’s first response team, the U.S. Navy cannot constrain
itself to imagine only one potential future. It must be ready to adapt.
The hallmark of Navy capabilities, and in particular Naval Avia-
tion, is our flexibility to work across all spectrums of operations
and all phases of combat to meet our nation’s needs. A well-trained
team of Sailors, aviators and operators acting in disciplined-yet-
flexible combination with reliable technology will continue to
generate naval superiority across the air and maritime domains to
enable freedom of action and answer our nation’s call. 3=

(CVN 77), and as a flag officer, Carrier Strike Group (CSG) 2
providing support to maritime security operations and combat
operations for Operations Enduring Freedom and Iragi Resolve.

Miller's operational tours began after earning his wings of
gold in 1983 as a flight instructor with Training Squadron (VT)
19 in Meridian, Mississippi, followed by his first fleet assign-
ment with Attack Squadron (VA) 56, flying the A-7E aboard USS
Midway (CV 41) in Yokosuka, Japan. After transitioning to the
F/A-18 in 1986, subsequent fleet tours included Strike Fighter
Squadron (VFA) 25 on USS Constellation (CV 64), department
head tour with VFA-131 aboard USS Dwight D. Eisenhower (CVN
69) and executive officer of USS Carl Vinson (CVN 70).

Miller’s shore tours include F/A-18 test director at Air Test and
Evaluation Squadron (VX) 5 in China Lake, California; special avia-
tion programs analyst on the staff of the Chief of Naval Opera-
tions (N80); executive officer of Strike Fighter Weapons School
Atlantic; deputy director of naval operations at the Combined
Air Operations Center during Operation Allied Force; special as-
sistant for Research and Development, Science and Technology
and Operational Testing in the Office of Legislative Affairs for the
Secretary of Defense; Aircraft Carrier Requirements officer for
Commander, Naval Air Forces; and flag officer tours as director,
Intelligence, Surveillance and Reconnaissance Capabilities Divi-
sion and Assistant Deputy Chief of Naval Operations for Warfare
Systems, both in the Office of Chief of Naval Operations.

His personal decorations include the Defense Superior Ser-
vice Medal, Legion of Merit, Bronze Star, Meritorious Service
Medal, Air Medal, Navy and Marine Corps Commendation
Medal, Navy and Marine Corps Achievement Medal and vari-
ous campaign, unit and service awards. He has accumulated
more than 4,000 mishap-free flight hours and 877 carrier-
arrested landings. 3=
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Grampaw Pettibone

Gramps from Yesteryear: September- October 2006

lllustration by 1{4 w" ‘Lu R

Hitting Hornets

Two F/A-18s along with another Hornet were going against a
section of F-14 Tomcats on an air combat training hop. The lead
Hornet, Dash-1, was positioned on the left side and the second,
Dash-2, was in the middle, leaving Dash-3 on the right. Inside
10 miles of the merge (where friendly fighters meet enemy fight-
ers) the range training officer informed both outside aircraft,
Dash-1 and Dash-3, that they were simulated kills.

In accordance with Topgun adversary training rules at 5
miles from the merge, Dash-1 and Dash-3 did aileron rolls,
acknowledging to all they were Kills.

Dash-2 saw Dash-1 complete the rolls and shifted his lookout
forward in an attempt to find the F-14s. Dash-2 started a left turn
to put the opposing fighters within his missile’s field of view, as-
suming that because Dash-1 had acknowledged the kill he would
not maneuver approaching the merge. Dash-2 did not maintain a
visual on Dash-1 and figured he would pass well below Dash-1.

Meanwhile, Dash-1 got a tally on the two Tomcats and con-
tinued straight ahead, ensuring a left-to-left pass with his op-
ponents. At just under 3 miles from the merge, Dash-1 started
more aileron rolls to ensure the F-14s knew he was out of the
fight, a maneuver that caused the lead Hornet to lose 1,300 feet
of altitude. Unaware that Dash-1 was descending toward him,
Dash- 2 continued his turn for a weapon solution.

Just short of the merge, Dash-2 noticed Dash-1 was closing

FALL 2016

on him. He tried to avoid the collision but the two Hornets hit.

(Dash-1 never saw Dash-2 before impact.) Miraculously, despite
extensive damage to both aircraft, both pilots managed to coax
their jets back to home base for emergency landings. 3=

Grampaw
Pettibone

says...

//

% /
Fighter guys have an old //”
saying: “Lost sight, lost fight.”
That was true in the biggest way here. Once he was
called dead, Dash-1 had an obligation to remain
predictable (and not descend 1,300 feet). Meanwhile,
Dash-2—like everyone else in the event—had an
obligation to be aware of where everyone was before
maneuvering.

Once again the “big sky, little airplane” theory fails.
Fortunately, they made it back, which is as much a
testimony to how much plastic jets can bend as it is to
the skill of these two pilots. 3=
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Compiled by Andrea Watters and
Jeff Newman

Marines, Navy Take F-35

Testing to Next Level
WASHINGTON—Marine Operational
Test and Evaluation Squadron (VMX) 1 led
the way on exploring the interoperability of
the F-35B Lightning II with naval tech-
nologies during operational tests (OT) this
summer.

The Navy hosted its first live fire
demonstration to test the integration of
the F-35 Lightning IT with existing Naval
Integrated Fire Control-Counter Air
(NIFC-CA) architecture Sept. 12.

During the test, an unmodified U.S.
Marine Corps F-35B from VMX-1, based
at Edwards Air Force Base, California, and
formerly called VMX-22, acted as an el-
evated sensor to detect an over-the-horizon
threat. The aircraft then sent data through
its Multi-Function Advanced Data Link to
a ground station connected to USS Desert
Ship (LLS-1), a land-based launch facility
designed to simulate a ship at sea. Using the
latest Aegis Weapon System Baseline 9.C1
and a Standard Missile 6, the system suc-
cessfully detected and engaged the target.

While the goal of this test was to prove
the compatibility of these systems within
existing NIFC-CA architecture, this future
capability will extend the Navy’s engage-
ment range to detect, analyze and intercept
targets in operational settings.

All three U.S. Air Force, Navy and
Marine Corps F-35 variants can act as broad
area sensors to significantly increase the
Aegis capability to detect, track and engage.

“This test was a great opportunity to
assess the Navy’s ability to take unrelated
technologies and successfully close the fire
control loop as well as merge anti-surface
and anti-air weapons into a single kill web
that shares common sensors, links and
weapons,” said Anant Patel, major program
manager for future combat systems in the
Program Executive Office for Integrated
Warfare Systems (PEO IWS).

The test was a collaborative effort across

An F-35B Lightning Il with Marine Operational Test & Evaluation Squadron 1 (VMX-1) on the
flight line with an AIM-120 Advanced Medium-Range Air-to-Air Missile prepares for a round of
Operational Test missile shots.

the Navy and Marine Corps, White Sands
Missile Range and industry partners leverag-
inga U.S. Marine Corps F-35B and the U.S.
Navy’s Aegis Weapon System to support the
distributed lethality concept in the fleet.
“This test represents the start of our
exploration into the interoperability of the
F-35B with other naval assets,” said Lt. Col.
Richard Rusnok, VMX-1 F-35B detachment
officer in charge. “We believe the F-35B will
drastically increase the situational aware-
ness and lethality of the naval forces with
which it will deploy in the very near future.”

Increased Combat Capability

Demonstrated

Earlier, 75 U.S. Marines from VMX-1’s F-
35B Detachment at Edwards and 21 mem-
bers of the Joint Strike Fighter Operational
Test Team (JOT'T) conducted operational
test missile shots of the AIM-120 Advanced
Medium-Range Air-to-Air Missile from
Aug. 9 through Sept. 1 while deployed to
Eglin AFB, Florida.

These scenarios were different than
earlier developmental tests since they were
specifically designed around operational
employment scenarios with the aim of
further validating and developing tactics,
techniques and procedures for all three
F-35 variants.

“Due to the commonality of the F-35
mission systems and weapons, everything
we learned during this detachment directly
translates to combat capabilities for the Ma-
rine Corps, our sister services and partner
countries,” Rusnok said of the test missile
shoot.

The detachment completed multiple
engineering runs in preparation for the
expenditure of five AIM-120 missiles and
one Guided Bomb Unit (GBU)—12 LASER
guided bomb. The operational test team
developed complex air-to-air and air-to-
ground scenarios and the F-35 weapons
system performed as expected—delivering
weapons on target.

On day one of live fire testing, the
team shot two missiles on two separate
test set-ups within a 12-minute span—an
exceptional level of efficiency in a test envi-
ronment. Another test involved an F-35B
dropping a GBU-12 and supporting it with
LASER guidance while simultaneously en-
gaging a QF-16 drone. Both weapons were
successfully guided to their targets.

These two events are integral steps to
the F-35B’s advancement and the future of
Marine Corps Aviation.

Written by Program Executive Office In-
tegrated Warfare Systems and Headquarters
Marine Corps. 3=
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U.S., Canada: First RQ-21A Blackjack International Sale
PATUXENT RIVER, Md.—DoN recently signed an agreement with the Canadian Department of National Defense for the first RQ-

21A Blackjack Unmanned Air System (UAS) international sale.

The Blackjack program, managed by the Navy and Marine Corps Small Tactical Unmanned Aircraft Systems Program Office
(PMA-263), plans to deliver one system to the Canadian Army in 2017.

“We are very pleased to have our Canadian allies and neighbors as our first foreign military sales case and look forward to help-
ing them grow their small tactical UAS capability and ensure maximum interoperability with our assets, if desired,” said Col. Eldon

Metzger, PMA-263 program manager.

program cost per unit.

RQ-21A Blackjack Unmanned Air System (UAS)

U.S. Navy photo by Sabrina Fine

PMA-263 International Programs lead Mike Battaglia said the sale marks a win for both countries. Canada is receiving
an exceptional intelligence, surveillance, and reconnaissance capability while helping drive down the U.S. Blackjack

Built by Insitu, the Blackjack system is comprised of five air vehicles, two ground control stations,
and launch and recovery equipment which does not require a runway. At eight feet long and

with a wingspan of 16 feet, the air vehicle’s open-architec-
ture configuration is designed to integrate multiple sensor
payloads with an endurance of 10-to-12 hours.

The Blackjack is currently underway with USS San An-
tonio (LPD 17) for its maiden shipboard deployment.
It successfully completed its first operational flight
in early July. 3=

Navy Receives Approval for Triton UAS Production

PATUXENT RIVER, Md.—The MQ-4C Triton unmanned
aircraft system—the U.S. Navy’s new persistent, high-altitude
intelligence, surveillance and reconnaissance (ISR) platform—
received approval Sept. 22 to enter into low rate initial
production, the first part of the production and deployment
phase.

Under Secretary of Defense for Acquisition, Technology and
Logistics Frank Kendall made the decision, known as Milestone C.

“This milestone brings us closer to delivering a new capability to
the fleet that will change the way our Navy executes ISR around the
globe,” said Sean Burke, Triton program manager. “Teamed with
manned counterparts, Triton’s highly capable sensor package will

I
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provide persistent maritime intelligence, surveillance and reconnais-
sance data collection and dissemination capabilities to the fleet.”

The Triton will be a forward-deployed, land-based, autono-
mously operated system that provides persistent ISR within a
range of 2,000 nautical miles using a multi-sensor mission payload
including maritime radar, an electro-optical/infrared (EO/IR) cam-
era, electronic support measures (ESM), an Automatic Identifica-
tion System (AIS) receiver and basic communications relay.

“Triton’s 24-hour on-station capability lets our other aircraft,
such as the P-8 [Poseidon], focus more completely on their core
missions,” Burke said.

Triton is scheduled to deploy in fiscal year 2018. 3=
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U.S. Navy photo

An MQ-4C Triton prepatres for flight at Naval Air Station Patuxent River, Md.

FALL 2016




Swamp Foxes Conduct
First Swing Loaded
Operational Flight

STRAIT OF BAB-EL-MANDEB—The
“Swamp Foxes” of Helicopter Attack Squad-
ron (HSM) 74 and the U.S. Navy saw an
operational breakthrough July 12 when tran-
siting through the Strait of Bab-el-Mandeb.
For the first time, an MH-60R Seahawk,
the Navy’s next-generation submarine hunt-
er and surface attack helicopter, was swing
loaded with both AGM-114 Hellfire missiles
and Advanced Precision Kill Weapon Sys-
tem IT (APKWSII) in an operational area.
Located between Yemen on the
Arabian Peninsula and Djibouti and
Eritrea in the Horn of Africa, the thin,
16-mile-wide strait sees an enormous
amount of activity. Because it connects
the Red Sea to the Gulf of Aden, it is an
essential route of travel for the Navy, but
can also prove a very dangerous one. An

Sailors assigned to guided-missile cruiser USS San Jacinto (CG 56) load an AGM-114 Hellfire missile
onto an MH-60R Seahawk Helicopter on the flight deck. U.S.

Arabic phrase meaning “Gate of Tears,”
Bab-el-Mandeb derives its name from its
inherent navigational dangers.

“The swing load helps in some of the
more dangerous chokepoints where we
want the flexibility of different weapons
systems,” said Cmdr. Nicholas DeLeo,
executive officer of HSM-74.

The APKWS Il is a laser-guided rocket
similar to standard Hellfire missiles, and
serves as a low-cost, high-accuracy variant

New Test Range Operations Center to Increase

Speed to Fleet

Aircraft Division (NAWCAD), center, and Capt. Scott Starkey, commanding officer, Naval
Air Station Patuxent River, lead representatives from their commands and the construction

contractor in officially breaking ground on a new operations center for NAWCAD's Atlantic
Test Ranges (ATR) Aug. 24. The project will enhance ATR’s ability to support simultaneous test
operations for current and future Naval Aviation programs, including unmanned systems

and live, virtual, constructive battlespace environments. Reducing scheduling conflicts

and providing more secure information-processing capability will support delivering new

systems to the fleet faster. 3=
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U.S. Navy photo by Adam Skoczylas

to the Hellfire missiles previously used
against lightly armored targets.

“For MH-60R aircraft, the APKWSII
adds a medium-range guided option to its
robust weapons footprint,” said Lt. Brian
Crosby, HSM-74 tactics officer. “The MH-
60R will employ APKWS II along with its
existing Hellfire missiles and crew-served
door guns, providing the warfare com-
mander with a lethal and effective helicop-
ter weapons system.”

Swamp Foxes helicopters serve to bridge
the gap between long-range weapons and
the crew-served weapons aboard aircraft
carrier USS Dwight D. Eisenhower (CVN
69). Swing loaded, the MH-60R has both
the range and bulk of the Hellfire with the
addition of the lighter and more numerous
APKWSIL This means both small, close-
range watercraft and farther, heavier targets
can be effectively neutralized by one crew on
one platform.

The Swamp Foxes are the first squad-
ron on the East Coast to have the software
capable of supporting both weapons sys-
tems on one helicopter. They are the first
to put their training and their equipment
to the test.

“This system has been briefed up to
the highest levels of the Navy, and every-
one has been extremely pleased with how
HSM-74 has been able to utilize and prove
the weapons,” said Cmdr. Daniel Testa,
HSM-74 commanding officer. “We’ve well
surpassed all goals that we’ve set.”

Mass Communication Specialist 3rd
Class Cole Keller supports USS Dwight D.
Eisenhower (CVN 69) Public Affairs. 3=
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P-8A Team Wins SECNAV Award for Environmental Compliance

PATUXENT RIVER, Md.—Assistant Secretary of the Navy
(Energy, Installations & Environment) Dennis McGinn
presented the P-8A environment, safety and occupational
health (ESOH) team with the Secretary of the Navy’s fiscal
year 2015 environmental award for “Environmental Ex-
cellence in Weapon System Acquisition, Large Program”
category Aug. 5.

The Maritime Patrol and Reconnaissance Program Office
(PMA-290) integrated ESOH into the life-cycle management
of its P-8A aircraft systems early in the acquisition cycle and
streamlined hazardous materials tracking, among other ac-
complishments.

“The team’s attention to detail, not only on the environ-
mental side, but on how they addressed air pollution and
reduced hazardous materials across the program while
diving into the details was impressive,” McGinn said. “Their
dedication, talent and knowledge made a difference.”

The team was presented with the Chief of Naval Opera-
tions award June 30. This is the team’s fifth CNO award and
second SECNAV award.

Currently, the program is focused on completing the

transition of all P-3C Orion squadrons to P-8As. As of Aug.
9, the P-8A program delivered 42 production aircraft, sup-
porting fleet transition and operational deployments. On
average, 1.5 production aircraft are delivered per month.
There are six test aircraft supporting system development,
integration and test of P-8.

Improving the quality and usability of the informa-
tion in the P-8A Hazardous Material Authorized Use List
(HMAUL) was also a major accomplishment. The team
collaborated with Jacksonville Fleet Support Team Logis-
tics, Naval Air Systems Command (NAVAIR) Logistics and
the NAVAIR Materials Engineering Division to reduce the
number of line items in the HMAUL by 35 percent and de-
crease the number of items without national stock numbers
by 67 percent.

The team has also extended its reach to the Royal Aus-
tralian Air Force (RAAF), which has purchased the P-8A.
With different hazardous materials and regulations than the
U.S., the ESOH team is working with RAAF to track these
materials and ensure compliance.

Written by Andrea Watters, editor, Naval Aviation News. 3=

Assistant Secretary of the Navy (Energy, Installations & Environment) Dennis McGinn presents the P-8A environment safety and occupational
health team with SECNAV's fiscal year 2015 environmental award for “Environmental Excellence in Weapon System Acquisition, Large Program”
category. Accepting the award is team lead Michele Pok; Anneke Frederick, Chemistry and Analysis Branch; Tom Wilson, PMA-290/P-8A systems
engineering integrated team lead; Rear Adm. Shane Gahagan, commander, Naval Air Warfare Center Aircraft Division and NAVAIR Assistant
Commander for Research and Engineering. Second row from left, NAVAIR Commander Vice Adm. Paul Grosklags; Jeanelle Tortorice and

John Maciejewski, both with the Chemistry and Analysis Branch; Capt. Tony Rossi, PMA-290 program manager; and Cmdr. Molly Boron, P-8A

integrated program team co-lead.
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The ltalian Air Force’s KC-767A refuels a U.S. Navy F/A-18 E/F during
a test in early September at Naval Air Station Patuxent River, Md. :
This was one of several tests planned to authorize KC-767A refueling
of U.S. Navy fighter aircraft in an operational environment.

U.S. Navy, Italian Air Force test aerial refueling capability

PATUXENT RIVER, Md.—Testing for
the U.S. Navy’s fighter aircraft to receive
fuel midflight from the Italian Air Force’s
KC-767A aircraft is currently under way
here.

This six-week test period is designed to
meet U.S. Central Command’s operational
requirement for joint interoperability and
increased air refueling capacity.

Ford Sailors Train to Trap

PATUXENT RIVER, Md.—Nineteen Sailors from Pre-Com-
missioning Unit Gerald R. Ford (CVN 78) graduated Aug. 31
from Advanced Arresting Gear (AAG) operator and maintainer
initial training conducted at test sites in Lakehurst, New Jersey.

It was the second six-week course
completed by Ford Sailors—20 gradu-
ated in April. Additional crew members
completed a senior leadership training
course in August 2015.

“AAG cuts down manning below
deck during flight operations. We went
from 22 people to three people, and
that’s a huge change for us,” Aviation
Boatswain’s Mate (Equipment) (ABE) 1st
Class Andrew Holcomb said. “There’s
also less maintenance needed, so we
don’t have to take apart as much greasy
equipment and walk around the ship in
dirty uniforms.”

ABE2 Carlos Rodriguez said he thinks
AAG will be safer for all personnel, but
especially those working directly with
it. Responsible for upkeep of the system
aboard the Ford, Rodriguez said he val-
ued the in-depth training because “top-
side, it’s pretty much the same, but below
decks, it’s a completely different animal.”
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“It has been great to work with our Ital-
ian Air Force partners to strengthen our
joint warfighting capability,” said Capt.
Jaime Engdahl, Naval Air Systems Com-
mand’s Precision Strike Weapons pro-
gram manager, who oversees the Navy’s
aerial refueling efforts. “With the team’s
continuing good work we will be able to
clear all of our operational strike aircraft

Sailors from Pre-Commissioning Unit Gerald

R. Ford (CVN 78) use a test-site specific tool

to lower the cable shock absorber thru-deck
sheave assembly into place while participating
in hands-on maintenance labs as part of a six-
week Advanced Arresting Gear training course.

U.S. Navy photo

for coalition aerial refueling and extend
our combat strike range capability.”
“Testing is going very well and we are
encouraged by the results we have seen
so far with the F/A-18,” said Erin Ken-
nedy, PMA-201 aerial refueling class desk
engineer. “In the weeks ahead, we will
conduct additional flying quality evalua-
tions with the AV-8B and EA-6B.” 3=

While anticipation for the system’s benefits grows, many
Sailors with previous experience working on the legacy linear
hydraulic MK-7 said they were initially intimidated to work with
the rotary hydroelectric AAG. However, a couple weeks into the

course, many reported those anxieties
were relieved.

“The intent of the training is to
provide students with the most ship-
board-representative, hands-on and
job-related training possible in order
to prepare them for system turnover
onboard CVN 78,” AAG training lead
Dan Andreoli said.

The training combines classroom
instruction with operation and mainte-
nance labs and extensive walk-throughs
at two active test sites. The CVN 78
crew has been involved and providing
valuable input since early 2015.

“We have a very bright group of
Sailors who will be operating and
maintaining AAG, and I'm very proud
to be a part of ensuring they have the
proper foundation of knowledge and
skills to safely and effectively operate
and maintain the system,” Andreoli

said. 3=
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V-22 Osprey Demonstrates COD Flexibility

In preparation for replacing the C-2A Greyhound with the Navy variant CMV-22B Osprey as the
Navy’s carrier on-board delivery (COD) platform, Naval Air Forces completed a two-week Fleet
Battle Experiment onboard USS Carl Vinson (CVN 70) Aug. 4.

e look forward to the flexibility the CMV-22B will
bring the carrier strike group,” said Vice Adm.
Mike Shoemaker, commander, Naval Air Forces.
“The analysis and conclusions from this experiment will

i

inform future concept of operations and how we will employ
this aircraft and integrate it within the carrier air wing.”

“The Osprey has a proven record in the Marine Corps,
and we are looking forward to bringing its capabilities to our
carrier strike groups,” Shoemaker added.

A detachment of MV-22Bs from Marine Operational Test
and Evaluation Squadron (VMX) 1 and Marine Helicopter
Squadron (HMX) 1 were used during the experiment, which
began July 22.

In preparation for the Fleet Battle Experiment, VMX-1
flew a V-22 aboard Vinson in June and conducted landings
and takeoffs to familiarize the ship and aircraft crews with
each other.

“These operations present an opportunity for our flight
crews to gain experience landing on an aircraft carrier as
opposed to landing on an amphibious ship,” Marine Corps
Lt. Col. Brett Hart, VMX-I’s executive officer, said during
the June operations. “It allows us to become accustomed to a
different set of operating procedures, and additionally allows
Air Department Sailors onboard Carl Vinson to become ac-
customed to landing and handling tiltrotor aircraft.”

Since the Osprey is still a new platform for aircraft car-
riers, there were some things the flight deck crew had to be
mindful of, particularly the extreme downwash generated by
the V-22’s tiltrotor engines, Hart said. “In fact, I would say
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it’s even more extreme than an MH-53 [Sea Dragon helicop-
ter], which can be dangerous,” he said. “After today’s opera-
tions, it’s apparent that Carl Vinson’s flight deck crew was
prepared, and everyone involved with landing the aircraft
seemed to be giving themselves a little extra room.”

Notable advantages of the V-22 as the COD platform is
its ability to deliver logistic support to the carrier at night,
and its vertical takeoff and landing capability could allow
it to directly deliver cargo to ships other than carriers. The
Greyhound requires a full runway to land, and thus can only
deliver to carriers. Currently, helicopters are used to disperse
cargo from carriers to the rest of the strike group.

The Ospreys transported 34,590 pounds of cargo and 563
passengers to and from the ship during the experiment.

“I believe there’s a lot of value added by having this
aircraft onboard the ship. For being in the initial stages of
evaluating the suitability of the V-22 to conduct the carrier
on-board delivery mission, it went surprisingly well,” said
Cmdr. Lucas Kadar, Carl Vinson’s air boss. “The Ospreys
were able to integrate into the carrier environment seamless-
ly. It gives us a lot of options, a lot of flexibility, in the sense
that we can recover it more as a helicopter or sometimes
we can treat it more like a fixed-wing aircraft. The Ospreys
bring the best of both worlds as far as the platform types go.”

The Navy plans to buy 44 CMV-22Bs, with first delivery
scheduled for 2020, followed by initial operational capability
with the first detachment deployment in 2021.

Compiled by Jeff Newman, Naval Aviation News staff writer
and editor. =
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F-35C Completes
First Fleet
Carrier Quals,
Final Sea Trials

By Donna Cipolloni

U.S. Navy photo by Donna Cipolloni

he no-frills C-2 Greyhound’s arrested land-
ing Aug. 15 aboard USS George Washington
(CVN 73), deployed 100 miles offshore from
Virginia, would more aptly be described by its
journalist passengers as a “controlled crash” after the
aircraft abruptly slammed onto the carrier’s flight deck.

Invited to cover the third and final round of at-
sea developmental testing, or DT-III, for the F-35C
Lightning II—the Navy’s carrier variant of the Joint
Strike Fighter—our group disembarked and hur-
riedly crossed the flight deck where the powerful
jet blast from two F-35Cs waiting to catapult off the
bow only added to the already intense summer heat
and humidity.

Operations were well underway as we reached our
elevated vantage point on Vulture’s Row where, in ad-
dition to phase three of testing, we would also witness
Naval Aviation history as 12 pilots from the “Grim
Reapers” of Strike Fighter Squadron (VFA) 101 out of
Eglin Air Force Base, Florida, achieved the fleet’s first
F-35C carrier qualifications (CQ). Jet after jet thun-
dered on and off the deck as each pilot knocked out
two touch-and-go landings and 10 arrested landings in
just a day and a half—a record pace compared to CQ
with legacy aircraft.

“The work we did [during the two previous test phas-
es at sea] directly fed what VFA-101 was able to come out
and do today,” explained Tom Briggs, lead flight test en-
gineer with the F-35 Lightning II Integrated Test Force
(ITF) at Naval Air Station Patuxent River, Maryland,
and recipient of the 2015 Department of the Navy Lead
Tester of the Year award. “For those of us involved in the
program for quite a while, it was incredibly gratifying
to see them come out and use that work to start making
this aircraft real and get it out to the fleet.”

Following CQ, four Navy test pilots and one Marine
Corps pilot assigned to the “Salty Dogs” of Air Test and
Evaluation Squadron (VX) 23 kicked off testing with
their F-35 Pax River ITF teammates, who comprised a
diverse group of technicians, maintainers, engineers,
logisticians and support staff.

During the test period, which concluded Aug.

25, one week ahead of schedule, objectives included
external symmetric and asymmetric weapons loads;
launches and recoveries at maximum weight; approach
handling qualities; night operations with the Gen III
Helmet Mounted Display; landing systems certifica-
tions; and engine logistics. The Pax River ITF com-
pleted 100 percent of the 613 required DT-III test points
during 41 flights that logged 39.7 flight hours over the
course of 10 days.

Cmdr. Ted Dyckman, VX-23 test pilot, started out
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“Jet after jet thundered on and
off the deck as each pilot knocked
out two touch-and-go landings
and 10 arrested landings in just

a day and a half—a record pace
compared to carrier qualifications
with legacy aircraft.”

flying F/A-18 Hornets, moved to F/A-18 Super Hornets,
and now flies the F-35C. It was his third ship trip and
50th trap—and he has a definite favorite.

“I prefer the F-35,” he said. “It’s easy to fly, autopilot
is nice, cockpit has good visibility, and mission systems
make it easy to do your task.”

One of the most difficult and hazardous tasks in
Naval Aviation is landing on the deck of an aircraft
carrier, something now made simpler by Delta Flight
Path, a semi-automated landing mode developed by
Lockheed Martin in collaboration with Naval Air
Systems Command that significantly lowers a pilot’s
workload.

“The control laws allow aircraft to fly a commanded
glide slope,” Dyckman said. “Before, you had to manu-
ally fly that path through the air. Now, at the push of
a button, the airplane will tip over and fly that path.

If T have a good approach behind ship, I can push one
button. If there are deviations, I can make a correction.
Other than that, I may not touch the stick at all during
the approach, from the start until touchdown. Coming
to the ship is as easy as landing on an airfield now and
that enables us to spend less time training guys to land
on the ship.”

Other testing involved improved nighttime visibility
for the aircraft’s third generation helmet, which displays
symbology right on the pilot’s visor.

“I don’t have to look down for a piece of info on one
display, then to another display and correlate it all in
my head; everything appears in the helmet,” Dyck-
man said. “When Ilook out, even if 'm looking away
from where I'm going, I can see my target information,
airspeed, altitude, threats. With this airplane, I basically
have a display with my aircraft in the center and it pres-
ents information for situational awareness.”

Test pilot Lt. Cmdr. Daniel Kitts, officer in charge
of the VX-23 test detachment, noted three things about
the F-35C that excite him.

“The ability to bring the aircraft back aboard the
ship safely the first time, every time for the most junior
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U.S. Navy photo by MC2 Kris R. Lindstrom

[r————T TR r— R
Sailors prepare to launch an F-35C Lightning Il carrier variant assigned to the “Grim
Reapers” of Strike Fighter Squadron (VFA) 101, the Navy's F-35C fleet replacement
squadron, off the flight deck of USS George Washington (CVN 73).

Handler Lt. Cmdr. Greg Curl directs
the movement of two F-35Cs from
VX-23 and five F-35Cs from VFA-
101 aboard the flight deck of USS
George Washington (CVN 73).

U.S. Navy photo by Donna Cipolloni

As an F-35C from
VX-23 prepares to be
catapulted, two F-35C
aircraft from VFA-101
await their turn.

A Iy
.-!.plavy photo by Donna Cipolloni
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What it’s Like to Fly the Navy’s F-35C

Navy Live BLOG recently caught up
with Lt. Nicholas Rezendes, a U.S.
Navy fighter pilot assigned to Strike
Fighter Squadron (VFA) 101 located
at Eglin Air Force Base, Florida. On
Aug. 14, he participated in carrier
qualifications for the F-35C Lightning
Il carrier variant aboard USS George
Washington (CVN 73).

The best part of my job as a naval aviator is,
for sure, being able to hopin a jet and leave all
of life’s other concerns behind. Allowing yourself
to focus completely on the task at hand can be
therapeutic.

I have flown a handful of different aircraft,
starting out in flight training with the T-34C
Turbo Mentor and the T-45A and C Goshawks.
After receiving my wings, | flew the F/A-18C Hor-
net with Strike Fighter Squadron (VFA) 113. Now,
I'm flying the F-35C Lightning Il. And just like that
sounds, the F-35C is leaps and bounds ahead of
what I've grown accustomed to.

The F-35Cis a stealth aircraft with powerful
avionics that are at the cutting edge of technol-
ogy. The F/A-18C was at the cutting edge in the
‘90s, but the venerable Hornet is showing its
age after more than two decades; so you can
imagine the difference.

Regardless, ignoring the tactical capabilities
of the F-35, it is a similar piloting experience to
most of the other jet aircraft | have flown. The
giant touch screen is a big advantage—it has
certainly got me feeling spoiled. As much as I'll
always love the legacy F/A-18C, | have to admit
that | would probably feel a bit disappointed if |
went back to using the smaller, all-green displays
in the Hornet.

Every carrier aviator faces the same chal-
lenges prior to going to the ship; each one of
us gets nervous every time. Now, factor in that
we're conducting carrier qualifications with a
new platform. You can see that we're operating
in a high-pressure and unforgiving environment
that requires 100 percent focus from the pilots to
the maintainers.

The best part of participating in the F-35C’s
carrier qualification is witnessing firsthand such
a major, significant evolution in carrier aviation.
The Lightning Il is outfitted with a landing mode
that greatly enhances the pilot’s ability to safely
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Lt. Nicholas Rezendes

land aboard an aircraft carrier—a feature that
has been developed alongside a similar program
for the F/A-18 Super Hornet, known as MAGIC
CARPET. The precise landing capabilities granted
by these programs come as close as possible

to simplifying the most demanding aspects of
shipboard recovery.

Leading up to the carrier qualifications, | was
particularly excited to see how this jet handled
behind the aircraft carrier. It really exceeded my
expectations. Having only previously conducted
arrested landings in Hornets, the comparison
between the two was night and day.

The F-35C brings a multitude of tactical mis-
sion sets to the U.S. Navy, and will prove to be a
lethal and capable asset to carrier air wings. I'm
both proud and excited to be a participant in
this history.

Lt. Rezendes, a native of Berkley, Massachusetts,
graduated with a degree in criminal justice from
Northeastern University in Boston. He earned his
commission through Officer Candidate School in
2008. In 2011, he finished flight school in Kingsville,
Texas. He deployed aboard USS Carl Vinson (CVN
70) in support of Operation Inherent Resolve in the
Arabian Gulf from 2014 to 2015. 3=

U.S. Navy photo

pilot to the most senior is one of its major
advantages,” Kitts said. “Also, the incor-
poration of its mission systems to the pilot
and the fusion of that information is really
going to make it a lethal tactical platform;
and its ability to share that information
with other assets in the fleet is going to help
build the picture for the whole carrier strike
group. Not to mention, we’re bringing a
stealthy airplane to the carrier decks for the
first time.”

The F-35C’s unprecedented stealth-at-
sea capability delivers an advantage for
penetrating threat envelopes, and its ability
to detect and fuse information from many
sensors—and link that fused picture to
other carrier strike group aircraft, ships and
other decision makers—is a game changer,
noted Commander of Naval Air Forces,
Vice Adm. Mike Shoemaker, while speak-
ing Aug. 18 to an audience at the Center
for Strategic and International Studies in
Washington, D.C.

“The F-35's performance aboard USS
George Washington is giving us the ability
to look at the way we conduct work-ups and
potentially expand the number of sorties,”
Shoemaker said. “It will change the way
we operate around the ship and change the
number of tankers required for daytime
and nighttime. The F-35 will give us a lot of
flexibility in the air wing and in the way we
use those strike fighters.”

DT-III was an incremental buildup over
five years of work from the Pax River ITF
team, beginning with the first aircraft’s
initial onshore catapult and arresting gear
testing, and ending with the hundreds of
operational cats and traps that recently
took place aboard Washington. Having
completed the gross weights and load up
testing necessary to equip the fleet with a
full launch and recovery bulletin, it was the
final phase of testing.

“It’s going to be a viable aircraft that’s
going to do what it’s been designed to do,”
Briggs said.

The Navy is expected to declare initial
operational capability in 2018.

Donna Cipolloni is a staff writer for
the Naval Air Station Patuxent River,
Maryland, Tester newspaper. 3=
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Navy Tests 100-percent

Drop-in JP-5 jet fuel replacement ‘invisible to user’

The Secretary of the Navy’s
energy vision came to fruition in
September when the EA-18G
“Green Growler” completed
flight testing of a 100-percent
advanced biofuel at Naval Air

Station Patuxent River, Maryland.
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By Andrea Watters

Lt. Cmdr. Bradley Fairfax, project officer and test pilot with Air Test
and Evaluation Squadron (VX) 23, takes flight in an EA-18G Growler
on 100-percent alternative biofuel during the first test flight Sept. 1 at
Naval Air Station Patuxent River, Md.

rom takeoff to landing, you

couldn’t tell any difference,”

said Lt. Cmdr. Bradley Fairfax,

project officer and test pilot with
Air Test and Evaluation Squadron (VX)
23, after the first test flight Sept. 1. “The
information presented to us in the airplane
is pretty simplified, but as far as I could
tell, the aircraft flew completely the same
as [petroleum-based] JP-5 for the whole
flight”

Using the Naval Air Warfare Center
Aircraft Division’s NAWCAD) Real-time
Telemetry Processing System (RTPS) at the
Atlantic Test Ranges, flight test engineer
Mary Picard monitored the ground and test
flights and confirmed Fairfax’s observa-
tions. “What we have seen is that the

U.S. Navy photo by Adam Skoczylas

100-percent bio-JP-5 appears to be basically
transparent. It looks exactly like petroleum
JP-5 in the airplane; it performs the same,
and we haven’t noticed a difference.”

And that’s the technical premise of the
Navy’s alternative fuels test and qualifica-
tion program: the JP-5 produced from alter-
native sources must be invisible to the user,
said Rick Kamin, Energy and Fuels lead for
Naval Air Systems Command (NAVAIR).
Kamin also leads the alternative fuel test
and qualification program for the Navy.

Prior to the first test flight, the catalytic
hydrothermal conversion-to-jet (CHC])
process 100-percent alternative fuel per-
formed as expected during ground test Aug.
30 at NAWCAD’s Aircraft Test and Evalua-
tion Facility.
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U.S. Navy photos by Dan Owens

As part of test protocol, Aaron Williams, with Air Test and Evaluation Squadron (VX) 23 maintenance department, siphons a sample of the 100-percent
alternative biofuel during ground test Aug. 30 at Naval Air Warfare Center Aircraft Division’s Aircraft Test and Evaluation Facility. Right, the bottle
contains the clear, 100-percent advanced biofuel created by Florida-based Applied Research Associates and Chevron Lummus Global’s catalytic

hydrothermal conversion-to-jet (CHCJ) process.

“Today is a further example of how the
Navy and Marine Corps continue to lead in
energy innovation, and in doing so, remain
the greatest expeditionary fighting force the
world has ever known,” said Secretary of the
Navy Ray Mabus.

The fuels program supports SECNAV’s
operational energy goal to increase the use
of alternative fuels afloat by 2020.

“As the owner of the JP-5 aviation jet fuel
specification, our job at NAVAIR is to make
sure that whatever source our JP-5 is made
from, we know it will work in our aircraft,”
Kamin said.

“This is the first time we’ve looked at a
process that can produce a fuel with all the
properties and chemistry of JP-5 jet fuel
without having to blend with petroleum-
based JP-5,” said Kamin.

CH(]J is produced by Florida-based Ap-
plied Research Associates (ARA) and Chev-
ron Lummus Global. ARA’s process uses
the same feedstocks as the Hydroprocessed
Esters and Fatty Acids (HEFA) 50-percent
advanced biofuel blend previously approved
by the Navy, but goes through a unique
conversion process that provides a fully syn-
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thetic fuel that does not need to be blended,
Kamin said.

The first biofuel process evaluated in 2010
was HEFA, which produces biofuel from
oil seed plants, algae, tallow and waste oils.
While not specified by the Navy, camelina
seeds (Camelina sativa) were used to pro-
duce the test fuel. However, since the HEFA
product did not have all the properties of
JP-5—particularly aromatic compounds—it
had to be blended 50/50, Kamin said.

CHC] starts with feedstocks including
algal oils, tallows and plant oils such as
carinata (Brassica carinata), waste veg-
etable oils, canola oils and distillers’ grain
oils. These feedstocks undergo a catalytic
hydrothermolysis process, which uniquely
converts the starting materials into a mix-
ture that primarily contains the variety of
hydrocarbons essential for jet fuel (aromat-
ic, paraffinic and olefinic compounds). The
final hydrogenation and fractionation steps
convert or remove unwanted compounds
from the intermediate process stream so
that the finished product is an on-specifica-
tion, fit-for-use fuel.

“We are excited to work with the U.S.

Navy as it takes this important step toward
the use of 100-percent drop-in renewable
jet and diesel fuels in its aircraft and ships,”
said Chuck Red, vice president of fuels de-
velopment for ARA. “Our renewable fuels
continue to prove their viability as 100-per-
cent replacements for petroleum in diesel
and jet fuel applications.”

JP-5 is exclusively used by navies
because it is specifically refined with a
higher flash point for additional safety at
sea. A primary need is that all candidates
must be drop-in replacements that meet
the following criteria:

No changes to Navy equipment
No impacts to performance or oper-
ability
No incompatibilities with current fuel
stocks
No changes for the end user

“The sources of the fuel can change, but

not the fuel itself,” Kamin said.

The fuels team has evaluated five
alternative sources for JP-5 and four F-76
ship diesel sources since SECNAV kicked-
off the program in 2009. (See graphic on
page 19.) The team, however, was already
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Advanced Biofuel Production Processes
As part of its qualifications program, the fuels team evaluated five alternative sources for JP-5 and four F-76 sources since SECNAV kicked-off the

program in 2009.

The biofuels were analyzed in the fuels lab and engine components were tested followed by aircraft ground and flight testing, with the
ultimate goal of incorporating advanced biofuels into the military specifications.

APPROVED BIOFUELS
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“We didn‘t just fill up the jet and fly it,” said Assistant Secretary for Energy, Installations

and Environment Dennis McGinn. “We did an extensive amount of ground testing, a lot of

measurements at every point along that jet engine, from going into the fuel tank to coming out

the exhaust. It was done well, and we're very confident that the 100-percent alternative works.”

researching biofuels in response to interest
from the U.S. Air Force and the commer-
cial airline industry in 2008.

“We shot for this 100-percent drop-in
fuel from the beginning,” Kamin said. “We
wanted to know if a fully synthetic JP-5
from a non-petroleum source could work in
our systems and we proved that it could!”

Assistant Secretary for Energy, Instal-
lations and Environment Dennis McGinn
recognizes the fuels team’s due diligence.

“We didn’t just fill up the jet and fly
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it,” McGinn said of the Navy’s involve-
ment over several years now. “We did an
extensive amount of ground testing, a lot
of measurements at every point along that
jet engine, from going into the fuel tank to
coming out the exhaust. It was done well,
and we're very confident that the 100-per-
cent alternative works.”

Benefits of Alternative Fuels
“This is a continuation of a long Navy
tradition,” Mabus said. “In the middle

of the 19th century, we went from sail to
coal. In the early 20th century, we moved
from coal to oil. In the mid-20th century,
we pioneered nuclear as a propulsion
method. Every single time we moved to a
new form of power, as we are doing now
with alternative fuel, people had doubts;
and every single time they were wrong.”
A 100-percent alternative helps with
procurement and logistics, Kamin said. A
blend requires the biofuel manufacturer to
blend its biofuel with a petroleum-based
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U.S. Navy photo by Adam Skoczylas

Lt. Cmdr. Bradley Fairfax, test pilot with Air Test and
Evaluation Squadron (VX) 23, after completing
ground testing Sept. 30.

Test Pilot Perspective
“There are several differences between test flying
and fleet flying,” said Lt. Cmdr. Bradley Fairfax.
“First, flight test, especially propulsion testing,
involves flying the aircraft to very exact flight con-
ditions and collecting data via scripted maneu-
vers. By doing this around the edges of the flight
envelope, we can evaluate the performance of the
aircraft in worst-case scenarios, and feel confident
that fleet aviators will have satisfactory perfor-
mance when they employ the aircraft in combat.
Second, executing the scripted maneuvers
usually involves flying the aircraft in non-standard
or new configurations. For the biofuel testing
specifically, we only performed the throttle tran-
sients on one engine at a time, but the engines
are designed to be used as a single propulsion
system. We also secured auxiliary systems, like
bleed air circuits and generators, that are normally
left operating for fleet flights.” 3=

JP-5 to produce an on-specification prod-
uct, which requires more time and addi-
tional facilities, all with a higher cost.

“Having our platforms certified to oper-

ate on 100-percent alternative fuels gives
us flexibility and, in the end, gives us both
a strategic and combat advantage,” Mabus

said. “It gives us options; options which are
important now and will remain important

in the future.”

And the Navy is not alone.

“The commercial sector is also work-
ing hard to incorporate alternative fuels
into their supply chains, which will only
increase our operational flexibility,”
Mabus said.
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The afterburner lights during single and double-engine tests conducted Aug. 30 at Naval Air
Warfare Center Aircraft Division’s Aircraft Test and Evaluation Facility.

The Navy fuels team is collaborating
with commercial activities such as the
American Society for Testing and Materi-
als (ASTM), the owner of commercial
fuel specifications, and the Commercial
Aviation Alternative Fuels Initiative
(CAAFI), which seeks to enhance energy
security and environmental sustainability
for aviation through jet fuel produced from
alternatives to petroleum, Kamin said.

For example, General Electric, which
makes the engines for the F/A-18, also
makes engines for commercial aircraft.
“It’s a big community of military and
commercial activities sharing informa-
tion and working together to make sure
that everyone has what they need to allow
qualification to proceed,” Kamin said.
“We, the Navy, are a customer and our
role is to qualify processes that we can
use, regardless of where the fuel source
originated.”

The fuels team will continue to look
at safety and interoperability with the
commercial airline industry, Kamin said.
“We’ll look at opportunities to qualify
processes for the Navy in the future,” he
added. “This is the way of doing busi-
ness in the future as multiple sources are

qualified, and as the demand increases,
competition should bring the costs down.”

Kamin points out that, like any new
product in the early stages of development,
it takes time for markets to develop and
the industry to be built and grow. Take the
cell phone, for example. The first handheld
cellphone, Motorola’s DynaTAC 8000X,
cost $3,995 in 1984, and despite the cost, it
became a business necessity with demand
exceeding expectations.

“Look at where we were six years ago;
we only knew how to use petroleum. Now
we know how to use many other sources
to make our ship and aviation fuel. More
importantly, we set the benchmark and the
strategy is in place to look at alternatives in
the future,” Kamin said.

The 100-percent alternative biofuel is
also good for the environment, said Andy
McDaniel, fuels engineer with NAVAIR’s
fuels and lubricants department and project
engineer for the F-76 ship engine testing.

“One notable difference between CHC]J
and petroleum-derived fuels is the absence
of trace-contaminants and sulfur com-
pounds,” McDaniel said. “The sulfur, nitro-
gen and oxygen-based compounds which
naturally exist in fossil fuels are not present

NAVAL AVIATION NEWS
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Flight test engineer and project lead Mary Picard monitors a test flight from Naval Air Warfare Center
Aircraft Division’s Real-time Telemetry Processing System at the Atlantic Test Ranges.

in the biological feedstock. Thus, you don’t
see them in the final finished product.”

Test and Evaluation

After SECNAV announced his five ag-
gressive energy goals in 2009, biofuels
testing became a priority for the fuels
program with the first test flight targeted
for Earth Day 2010.

“We had a very ambitious timeline,”
said Kamin. “From the receipt of the fuel,
we completed initial testing of the HEFA
50/50 biofuel blend to allow flight testing
in less than six months.”

On April 22, 2010, the “Green Hornet”
demonstration flight at Pax River was one
of 16 test flights conducted on a F/A-18F Su-
per Hornet that evaluated the performance
of the biofuel blend across the entire aircraft
flight envelope—the range of altitude and
airspeed in which the aircraft is permitted
to operate.

Kamin describes the qualifications
program as the evaluation of many paths to
one product—]JP-5 jet fuel.

The first and most important step was
to develop and validate standard test and
qualification protocols for JP-5 and F-76 in
the form of a standard work package.

FALL 2016

“The heavy lifting was done six years ago
when the fuels team developed the test pro-
tocols,” said Jennifer Rasmussen, a project
engineer for the JP-5 biofuels program.

“Not only do we analyze the results,
but we take what we learned every time
we do a new fuels program and turn it
into a better program,” McDaniel said.
“We are always looking to optimize what
we do for testing, whether it’s using fewer
resources or getting better technical
information.”

Testing begins with NAVAIR's fuels and
lubricants laboratory conducting a two-
part process: evaluating performance to
specification standards, and then analyzing
‘fit-for-purpose’ tests, Kamin said.

Fit-for-purpose testing involves 20 to 30
tests that analyze properties and chemis-
tries outside the specification.

“We have to make sure the JP-5 pro-
duced from renewable sources has the
same properties we have come to expect
of petroleum-based fuels,” Kamin said.
For example, the dielectric constant of
the biofuel is important for tank gaug-
ing on the F-18; if the dielectric constant
of the bio-based fuel is not the same as
petroleum-based jet fuel, the F/A-18’s tank
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U.S. Navy photo by Adam Skoczylas

Geoff Eldridge, chemist in NAVAIR’s fuels and
lubricants department, demonstrates a fuel
viscosity test, which measures the fuel’s level of
thickness and flow.

Chemists at the Naval Research Laboratory

evaluate fire safety of biofuel alternatives by
exposing the fuels to multiple extinguishment
agents.

Collaborative Effort

The technical fuels community is small but effective, sharing resources and information across
the Navy, with other services and with the commercial airline industry.

“One of the government’s best kept secrets is the interagency cooperation among the
Naval Fuels and Lubricants Cross Functional Team,” said Rick Kamin, energy and fuels lead for
Naval Air Systems Command (NAVAIR). Kamin also leads the alternative fuel test and qualifica-
tion program for the Navy.

The Naval Fuels and Lubricants Cross Functional Team is comprised of technical experts
from across naval services, including the Naval Air Systems Command, Naval Research Labo-
ratory (NRL), Naval Supply Systems Command Energy, the Naval Sea Systems Command, the
Military Sealift Command, Marine Corps and the Coast Guard. The team’s mission is to provide
a single source of fuels-related technical expertise, guidance and solutions to all levels.

Additionally, NAVAIR works with its counterparts in the Air Force, Army and Defense Logis-
tics Agency as well our allies, original equipment manufacturers and industry.

As the technical authority, NAVAIR operates the Navy’s lead Fuels and Lubricants Labora-
tory, but relies on its in-house engineering expertise in propulsion, flight test, materials and
airframes to evaluate the effect of biofuels on the aircraft in flight, Kamin said.

As a NAVAIR fuels engineer and project engineer for F-76 fuel ship engine testing, Andy
McDaniel has witnessed the powerful technical collaboration this program has fostered. “The
knowledge sharing from such a variety of specialists and decision makers has been fascinating,
and has strengthened everyone’s technical understanding of fuels as well as the systems they
affect.”

“It's been amazing watching the technical community get a stronger sense of what the
information is telling them about their systems, and how that'’s driving us to higher levels of
confidence and better methods for testing and analysis,” McDaniel said. —Andrea Watters 3=
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gauging systems will provide incorrect
fuel quantity readings to the pilot.

Other properties evaluated include fire
safety, by exposing the fuels to multiple
extinguishment agents to evaluate any
changes; toxicology, to evaluate propensity
of the fuels to have deleterious health ef-
fects such as carcinogenic properties, skin
irritation, etc., and material compatibility,
McDaniel said.

Material compatibility looks at what
happens when the fuel comes in contact
with a subset of materials found in the
Navy and Marine Corps environment,
such as silicon, rubber, metals and plas-
tics. Specific tests look at seal swell of an
o-ring to avoid causing leaks, weakening of
materials and increased rates of corrosion,
McDaniel said.

“Once no adverse material reactions are
observed, the engine hardware is tested,”
Rasmussen said.

Rasmussen works with the original
equipment manufacturers as they conduct
component, rig and full engine tests at their
facilities, and coordinates the technical
review of test results, which involves pro-
pulsion and power engineers with expertise
in areas such as performance, combustion,
controls, engine design, auxiliary power
units (APUs) and fuel systems.

For the 100-percent biofuel tests, Ras-
mussen coordinated with General Electric,
manufacturer of the F-414-400 engine in
the F/A-18E/F Super Hornet and EA-18G
Growler; Rolls Royce, builder of the AE1107
engine in the V-22 Osprey; and Honeywell,
the manufacturer of multiple APUs.

“We start with component tests such
as atomization testing and wet rig test-
ing, move into combustor rig testing, and
finally to engine testing,” she said.

The atomization tests, for example,
measure the size and shape of droplets
when sprayed to ensure they behave the
same as JP-5.

“When we ignite a fuel in the combus-
tor it needs to atomize very similarly to
JP-5, meaning that it has similar droplet
and spray patterns. We measured droplet
diameters, among other parameters, and
confirmed the spray patterns for JP-5 and
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Andy McDaniel, project engineer for the F-76 ship engine testing, discusses testing protocols for
the F-76 marine and JP-5 aviation 100-percent advanced biofuel in NAVAIR's fuels and lubricants

department.

CHC(J looked the same. That gave us a lot of
confidence that the two fuels are going to
atomize very similarly,” Rasmussen said.

The fuel is then tested in a combuster
rig by igniting it to compare its burn
profile and temperature patterns, then
in an engine to ensure the performance
is adequate. In the lean blow out rate
test, for example, the amount of fuel
is reduced until the flame within the
combustor goes out. The fuel being tested
must perform similarly or better than
JP-5, Rasmussen said.

“Once all the data comes back and the
technical community is confident that the
results confirm there is no impact from
the fuel, then we move into flight test,”
Rasmussen said.

Flight Test

Flight test evaluates whether the aircraft
system operates as expected throughout
the flight envelope on a nonpetroleum-
based JP-5 fuel.

“We are looking to make sure the engine
operates properly on the biofuel and that it
doesn’t affect engine operation in any way,”
said Picard.

FALL 2016

Picard develops the test plans and co-
ordinates the test and evaluation at Naval
Air Warfare Center Aircraft Division
facilities at Pax River. She works closely
with her military counterpart, Lt. Cmdr.
Fairfax, and VX-23, which owns the EA-
18G used in testing.

Fairfax was also a test pilot for the
50/50 blends of Alcohol-to-Jet and Syn-
thetic IsoParaffins in 2014-2015. While
Fairfax flies the EA-18G with test points
on his kneeboard, Picard monitors the
ground and flight tests at RTPS. She then
analyzes the data and writes the report
on how the biofuel performed.

Picard has been involved in the flight
test of the biofuels program since 2010
and led the effort for the first biofuel test-
ing of the Legacy Hornet in 2010.

“When we first started we had no
idea what to expect. The engineers on
the fuels side told us it was going to be
exactly the same as JP-5, but until you go
out there and give it a try, you are never
completely sure,” she said.

“Since the HEFA 50-percent blend
was the first biofuel tested, we evaluated
more test points,” Picard said. “In the last
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Immediately
following take-off,
the EA-18G Growler
on 100-percent
alternative biofuel
continues in
afterburner.

As project engineer
for the JP-5 biofuels
program, Jennifer
Rasmussen works
with the original
equipment
manufacturers

as they conduct
component, rig and
full engine tests at
their facilities, and
coordinates the
technical review of
test results.

Great Green Fleet Demo

The Rim of the Pacific (RIMPAC) 2012 Great Green Fleet trial provided operational validation of the
laboratory, test stand and controlled platform test results conducted by the Navy’s alternative fuel
qualification program.

The unanimous opinion from the shore facility, ship and aircraft personnel was that the 50-per-
cent bio-based JP-5 and F-76 was operationally similar to the petroleum-based JP-5 and F-76 used
both prior to and after the biofuel testing.

During the Great Green Fleet RIMPAC 2016, the Navy used 11.2 million gallons of a 10-percent
alternative fuel blend of beef tallow mixed with marine diesel.

“We're at a 10-percent blend now, depending on price and availability,” said Dennis McGinn,
assistant secretary for energy, installations and environment. “Then we'll start seeing blends for
marine fuel and jet fuel at 20 percent biofuel, 30 percent, as we continue building up.” 3=
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several years, we have developed histori-
cal knowledge of biofuels, and reduced
the number of test points on the blends.
The test matrix, however, was expanded
slightly since this fuel is a 100-percent
biofuel,” she said.

In-flight, the flight test team added a
higher altitude subsonic functional check
and an additional supersonic functional
check along with a few more airstarts to
more thoroughly investigate the opera-
tion of the engine throughout the flight
envelope, Picard said.

Flight test starts on the ground, and
the 100-percent alternative fuel was no
exception. In fact, an additional test—an
acoustic ground test—was required,
Picard said.

“When GE conducted the test original-
ly the baseline with JP-5 was performed
on a warmer day than the testing with
CHC]J. The results showed, after taking
temperature into account, that the CHCJ
had higher vibration levels or ‘rumble,”
she said.

“To address that, the NAVAIR fu-
els team requested we perform the
test installed in the aircraft on similar
temperature days to reduce that variable.
We conducted the baseline JP-5 test and
CHC] tests on similar temperature days

s
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and observed there was not a significant
difference in vibration levels between the
two fuels,” she said.

“We try to wring out the engine and the
control system on the ground by doing sev-
eral throttle transients similar to the ones
we do in flight. Once we get up in altitude
things are going to change, but we check it
out on the ground, making sure everything
looks good. Once we are happy with the
results, then we can proceed with flight
test,” she said.

“In-flight, we will perform a series of
throttle transients, where we move the
throttle to and from specific power settings
in order to stress a particular limit of the
engine,” she said.

For example, throttle chops from a mid-
power range to idle power can use up some
of the flameout margin the engine has built
in, she explained. “If all of the margin is
used, then the combustor will flameout. We
test this to ensure the CHCJ does not have a
greater effect on flameout margin than we
expect.”

After six days of flight test, CHCJ
100-percent biofuel demonstrated that it is
indeed a drop-in replacement, Picard said.

Updating Military Fuel
Specifications

The final step in qualifying a drop-in
replacement is the incorporation of the
alternative in the standardized military
specifications for both JP-5 in aircraft
and F-76 in ships, Kamin said.

The specification change is the culmi-
nation of all the testing efforts, McDaniel
said. “At that point, all Navy stakeholders
have reviewed test data and agreed that
the fuel is fit for use in naval operations.”

The fuels team anticipates complet-
ing the qualification for the 100-percent
alternative in the first quarter of fiscal
year 2017.

“We’ve demonstrated that we have
developed the protocols to evaluate
multiple alternatives and that we have the
team to do it,” Kamin said.

Andrea Watters is the editor of Naval
Aviation News and a public affairs special-
ist with Naval Air Systems Command. 3=
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Powered by 100-percent advanced biofuel, the Self-Defense Test Ship is underway off the southern coast
of California.

Shipboard: Navy Tests Diesel F-76 100-Percent

Renewable Fuel
The U.S. Navy has more than 100 different diesel engine makes and models in its inventory along
with gas turbine engines and boilers, all of which run on F-76 diesel fuel.

A program similar to the one used to evaluate aviation JP-5 fuel alternatives is also designed
and used to qualify diesel F-76 fuel alternatives, which serves as a primary fuel for maritime
vessels, said Andy McDaniel, fuels engineer with the Naval Air Systems Command'’s (NAVAIR)
Fuels Team. NAVAIR manages the Navy’s alternative fuels test and qualification program.

McDaniel has worked with all of the alternative fuels tested since SECNAV established his
energy goals in 2009, and is currently the project engineer for the 100-percent advanced
biofuel—catalytic hydrothermolysis conversion to diesel (CHCD) qualification. CHCD was
developed by Applied Research Associates (ARA) and Chevron Lummus Global, as a drop-in
replacement for petroleum-based F-76 marine diesel.

“We work closely with industry experts, Navy subject matter experts within the Naval
Surface Warfare Command and the United States Naval Academy, and the technical warrant
holders at the Naval Sea Systems Command to ensure the tests we conduct meet technical
expectations,” McDaniel said.

Like JP-5 alternatives, the F-76 fuels produced from alternative sources must also be invis-
ible to the user, McDaniel said. And while the qualification protocols for F-76 alternatives are
similar to those of JP-5, they place a greater testing emphasis on diesel and marine gas-turbine
engines, he said. “We have a lot of ground to cover since there are so many types of hardware
that use F-76."

After the boiler, gas-turbine, diesel engine test results confirmed that the CHCD performed
similarly to conventional F-76, successful shipboard trials were conducted in June aboard the
ex-Paul F. Foster, now the Self Defense Test Ship.

Navy engineers monitored the performance of the gas-turbine engines and generators
while running on petroleum F-76 prior to taking on the CHCD to establish a baseline for com-
parison, McDaniel said.

“While operating on 100-percent biofuel, the ship successfully completed multiple engine
starts and speed changes, and there were no mechanical, operational or qualitative differences
during operations,” he said.

NAVAIR and the Navy’s fuels team continue to look at ways to improve data sets and con-
duct testing more efficiently, McDaniel said, “whether it's extracting more information from
the tests we currently run or refining the quantity and types of tests conducted as we continue
to learn."—Andrea Watters 3=
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Four titanium MV-22 nacelle links and their fittings, plus numerous test coupons, sit on a build plate after being

manufactured by a metal 3-D printer at Naval Air Warfare Center Aircraft Division in Lakehurst, New Jersey.
U.S. Navy photo by NAVAIR Lakehurst Prototype Manufacturing Division
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Additive Manufacturing Promises to Boost
Naval Aviation Readiness

by Jeff Newman

At a time when the U.S. Navy and Marine Corps are stretching aircraft
beyond their intended service lives to meet training and operational
needs, a revolutionary technology that could forever change the way
the nation’s military maintains its platforms signaled its hastening

maturity July 29 with a first-of-its-kind flight demonstration.

team of engineers assembled nearby gave a hearty cheer when the
MV-22B Osprey successfully lifted off and hovered above its airstrip at
Patuxent River Naval Air Station, Maryland, before tilting its rotors
forward and zooming off—a culmination of 18 months of work to
safely outfit and fly an aircraft for the first time with a flight-critical part made using
additive manufacturing techniques.

Equipped with a titanium, 3-D printed link and fitting assembly in one of its
engine nacelles, the Osprey completed its standard flight performance envelope before
landing safely less than an hour after taking off.

“The flight went great. I never would have known that we had anything different
onboard,” said MV-22 project officer Maj. Travis Stephenson, who piloted the flight.

A technology that has existed since the early 1980s but undergone rapid develop-
ment in recent years, additive manufacturing refers to the process of using 3-D print-
ers to build objects in layers using one or more materials—such as plastic polymers or
metallic powders—as opposed to traditional “subtractive” manufacturing, where bulk
materials are cut or machined down into the desired object.

: Using digital model-based data, 3-D printers are able to create in minutes and

| | hours objects that, using traditional methods, would normally take days or weeks.

% The potential for cost- and time-savings as well as innovation are immense regardless
E of industry, and the military is no exception.

E' Which is why Naval Air Systems Command (NAVAIR) developed an additive
manufacturing roadmap in September 2014, with one of its goals to fly a flight-

[ 2% critical part—meaning one deemed essential to maintaining safe flight—within three

years.

FALL 2016

e



28

| Wi
A ] 1
‘*Qw /

X

-

U.S. Navy photo by Noel Hepp
e B

—

c
S
2
2
[a)
o
£
S
2
9]
&
5
c
s
=
o
o
=
2
S
2
<
a
B
5
=
<
£
Gl
3
e«
<
>
<
z
=
)
o
2
°
<
S
>
S
3
z
]
=

“We did it in 18 months,” said Liz McMichael, NAVAIR’s
additive manufacturing and digital thread integrated product
team lead. “That’s not something from my experience that hap-
pens very often.”

McMichael called the test “a validation that happened faster than
we honestly thought [was possible] going into it.”

“We were able to go in and make four different produc-
tion designs of this additive manufacturing part in a very few
months,” McMichael said. “That’s the equivalent of multiple
production line stand-ups, and if we did that in a traditional
way, it would have taken years, so just being able to change
how we do things has really shown us that this technology is
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The 3-D printed
titanium link
was fitted with
instrumentation
prior to being
installed on

the MV-22 in
preparation

for the July 29
demonstration
flight at Naval Air
Station Patuxent
River, Md.

going to be usable. We think we are starting to understand the
processes that we need to do to use it safely.”

“NAVAIR and the Navy have been at the pointy edge of the
spear. We recognize the potential of additive manufacturing
to address operational availability, enhance performance and
reduce cost, and so our role has been to be the technical and
programmatic lead for the Department of Defense,” said Bill
Frasier, NAVAIR’s chief scientist for air vehicle engineering
and the Navy’s senior scientist for materials engineering. “Not
bragging or anything, but we have been recognized as taking
the lead on that. We are breaking new ground and it is going to
have a very positive effect on us in the future.”

Naval Air Systems
Command civilian
engineer Kyle Cobb
unpacks a set of
MV-22 nacelle links
and fittings from a
metal printer at Naval
Air Warfare Center
Aircraft Division

in Lakehurst, N.J.
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Proving It Safe

In deciding which parts to begin printing, McMichael said her team
settled on the V-22 link and fitting, one of four that secures each
nacelle to its wing, for a couple reasons—the part is titanium, one of
the more mature manufacturing materials, and installed in a failsafe
configuration where if the 3-D printed link broke, the other three
would keep the engine fastened to the wing.

After selecting the part, McMichael’s team approached the MV-
22B test program about using the Osprey as the first platform to
demonstrate the viability of using additive manufacturing to produce
flight-critical aircraft parts.

“We took a look at that, what their proposal was and felt like it was
absolutely something we could support,” said Ray Dagenhart, lead
test engineer for the MV-22B test program. “It’s not a new part. It is
obviously a legacy part that we have instrumented and flown for years
and very much know the history of. The additive manufacturing team
took a look at that and chose this part for that reason, as well as it be-
ing a redundant link.”

As difficult as it was to produce the part, McMichael said her team
found it just as challenging “culturally” to convince test engineers
that a 3-D printed part could be just as strong and dependable as its
traditionally manufactured version. But after the part was printed at
Naval Air Warfare Center Aircraft Division (NAWCAD) in Lakehu-
rst, New Jersey, it proved in component testing to be just as sturdy,
and in some areas more so, than the original link and fitting.

“One of the big points of this demonstration was to establish that
this can be done, to showcase that printing a flight-critical part is pos-
sible,” said Eric Kline, NAVAIR’s prototype manufacturing lead for
additive manufacturing. “What that does is it sends a strong message
to the whole organization that if we can print a flight-critical struc-
tural part, then we can do those less-critical items knowing that this
process is sound.”

McMichael said her team will continue working with the V-22
program to incorporate the 3-D printed link and fitting as a formal
configuration change for the aircraft.

In addition to the link and fitting, McMichael’s team has identified
five other flight-critical parts it hopes to print and fly in the coming
year, all for Marine rotorcraft—a stainless steel lever for the V-22’s fire
extinguishing system, titanium Clevis and lug latches for the CH-53K
King Stallion heavy-lift helicopter, and stainless steel uniball suppres-
sor support and engine mount fitting for H-1 helicopters.

Cutting the Logistics Chain

The Navy has used 3-D printers to rapidly make prototypes since the
early 1990s, and in recent years has been printing non-safety critical
parts and tools with increasing frequency. In June 2014, technicians at
NAVAIR’s Fleet Readiness Center (FRC) East, located at Marine Corps
Air Station Cherry Point, North Carolina, used 3-D printed tools to
make and deliver replacement parts seven days after an AV-8B Harrier
damaged its nose cone following a hard landing on USS Bataan (LHD
5). Last year, maintainers at FRC Southeast in Jacksonville, Florida,
saved invaluable time repairing a P-8 Poseidon’s wheel-well truss when
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U.S. Navy p| -3!0 by NAVAIR Lakehurst Prototype Manufacturing Divisiol

NAVAIR civilian engineer Kyle Cobb brushes away loose powder from a 3-D printed Aviation mechanic Cody Schwarz installs a 3-D printed
build plate consisting of four MV-22 nacelle links, fittings and test coupons. After titanium link and fitting inside an MV-22 Osprey engine

the build plate is completed, it is covered in unfused powder which must be

nacelle July 28 at Patuxent River Naval Air Station, Md.

brushed and vacuumed away. The excess powder is collected and then reused in Schwarz can be seen holding the link prior to affixing it

subsequent builds.

30

to the aircraft.

they 3-D printed a prototype of a repair fitting and discovered
flaws ahead of its delivery by Lockheed Martin.

But following the July 29 demonstration, Navy officials foresee a
future where fleet maintainers as well as industry partners can print
any part, safety-critical or not, on demand.

“Initially our real goal is to make sure we understand the man-
ufacturing processes and we can ensure that when we put an addi-
tive manufacturing part on our aircrafts, particularly metal parts,
that we know how it is going to perform,” NAVAIR Commander
Vice Adm. Paul Grosklags said. “We need to have quality control
processes and standards that we can implement for ourselves and
our industry partners if they are manufacturing it. Much like any
other part that we put on an aircraft, we must understand how it
will perform.”

Ultimately, the goal is to have ships deploy with 3-D printers
onboard, ready to print parts as needed from stores of compos-
ite materials, cutting down on the need to keep large reserves of
commonly-needed parts, and removing from the logistics chain the
timely process of flying parts manufactured on traditional land-
based production lines out to sea.

Amphibious assault ship USS Essex became the first Navy vessel
to have a 3-D printer installed onboard in 2014, and its Sailors have
used the machine to print a variety of basic items, such as oil reser-
voir caps, deck drain covers and medical supplies.

USS Harry S. Truman (CVN 75) and amphibious assault ship
USS Kearsarge (LHD 3) deployed with 3-D printers last year, and the

NAVAL AVIATION NEWS

U.S. Navy photo by Noel Hepp



An MV-22B Osprey equipped with a 3-D printed titanium link and fitting

inside its engine nacelle maintains a hover as part of a July 29 demonstration
at Patuxent River Naval Air Station, Md. The flight marked NAVAIR’s first
successful flight demonstration of a flight critical aircraft component built
using additive manufacturing techniques.

the Truman made news this summer when the digital design file
for the TruClip, a replacement radio clip produced by its Sailors,
was sent to the International Space Station for its astronauts to use
in their 3-D printer. Designed because the original radio clips were
breaking frequently, each TruClip costs about 6 cents to produce,
aroughly 10,000-percent savings on the $615 it previously cost to
replace each clip.

Apply this to the world of aircraft maintenance, and replace-
ment parts that typically take months or even years to procure could
theoretically be printed overnight and readied for installation in a
matter of days.

“One of the opportunities that additive manufacturing has is
just the rapid ability to make parts compared to other processes,”
said Greg Welsh, a NAVAIR materials engineer. “We have a lot of
assets that are nearing the end of their life and obsolescence can be
a problem. We have a lot of issues where we have a long lead time
for parts or a diminishing supply base where it is hard to get parts.
So additive manufacturing offers a way to, rather than waiting for
sometimes over a year to get a part or qualifying a new vendor, to be
able to print things much more quickly”

Using 3-D printers to make parts also removes the need for
custom-designed repair tools, which can often take just as long if not
longer to design and manufacture as the actual repair work takes to
complete.

“We are really interested in additive manufacturing because you
can produce parts that you need quickly and there is no tooling
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required for it,” said Brandi Briggs, a mechanical engineer with the
Nondestructive Inspection Branch of NAWCAD. “You use the same
machine to produce lots of different parts, almost anything you can
think of, and that makes it really different from traditional processes
and allows us to reduce the time that our aircraft are down.”

Printing the Future

Additive manufacturing also carries the promise of allowing
engineers to come up with “novel design concepts” that they
previously could not entertain, said John Schmelzle, additive
manufacturing model-based definition lead at Lakehurst.

“In a traditional design, an engineer always has to think about
how you're going to make it,” he said. “We have to design for man-
ufacturer ability, which is kind of a constraint on the design en-
gineer. You'd love to be able to just make anything, but you can't.
Additive manufacturing, it unleashes a lot of those constraints.

“T always like to say that in additive manufacturing, the real
constraint becomes the limit of the engineer’s imagination, as
opposed to the constraints you have in traditional manufactur-
ing, and to somebody who’s very creative, that thought is kind of
provocative, that you can do almost anything with it.”

Speaking of imagination, Schmelzle didn’t bother reeling his
in while considering the potential additive manufacturing holds
for the future.

“You look at the USS Enterprise and Jean Luc Picard,” he
began, referencing the famed “Star Trek” starship and space
captain, “he goes up to his replicator and they ask for a part,
and out comes the part, and I see that as a potential—maybe not
tomorrow, maybe not in a few years—but maybe long term where
we could just print out the parts instead of ordering them. Get
rid of the entire logistics chain, and send electrons as opposed to
sending parts.”

Regardless of whether 3-D printers are ever able to match
Starfleet’s replicators, additive manufacturing promises to trans-
form the Navy’s ability to sustain and repair its aircraft, as well as
design and field new platforms, weapons and sensors.

“If you look at our readiness posture and you look at what we
need to do to accelerate, we need to improve not only how we get
our airplanes back from the fleet and how we sustain them right
now, but we need new capabilities out there faster, and additive
manufacturing is a technology that enables that,” McMichael
said.

Being part of the first group to successfully demonstrate the
viability of 3-D printed safety-critical parts has McMichael’s
team geared up to do more.

“To be able to open up new opportunities, it’s really exciting
getting involved in something like this right at the beginning,
right at the forefront and being a part of the team that will help
make decisions and shape where this technology will go and how
it will be implemented in the Navy,” Briggs said.

Jeff Newman is a staff writer and contributing editor to the
Naval Aviation News magazine. 3=
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Author’s Note: Since the Navy and the Marine Corps have always been linked, it should

come as no surprise that the two services’ reserve air corps were founded at the same

time. However, this commemorative two-part article focuses on the Naval Air Reserve

established in 1916, later renamed the Naval Air Force Reserve.

THE VIETNAM ERA

As memories of World War IT and the
Korean War began fading, the nation’s
military reserves went their ways, settling
into the peacetime they had fought so hard to
establish. But the road was not smooth, and
by the mid-1960s, another conflict in Asia
would involve a reluctant America. After the
heart-wrenching assassination of President
Kennedy in November 1963, there was a time
of uncertainty regarding America’s resolve in
foreign affairs. The Soviet Union and China
were seeking to extend their communist
dominion over the Third World, with trou-
bling success. By the early 1960s, Southeast
Asia had become a hotbed of bloody conflict.
Vietnam had been divided at the 17th paral-
lel, with the North sending men and supplies
south to depose the rulers in the South.
President Eisenhower sent American advisors
to help the South, a limited role Kennedy ini-
tially maintained but was considering scaling
back when he was killed.

His vice president and successor,
Lyndon Johnson, found himself sending
more U.S. troops and other units after a
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clouded sequence of attacks on U.S. ships in
August 1964. Among the most busy Naval
Air Reserve (NAR) squadrons were the
transport units using R5Ds (C-54s/DC-4s)
and R6Ds (C-118s/DC-6s) to move men and
supplies—often totaling 15,000 pounds per
plane—into South Vietnam.

NAR manpower came from individuals
rather than whole squadrons. The number
of pilots and crews required to man aircraft

- RESERVE

and ships and to run shore-based facili-

ties rose rapidly, and the services’ various
pre-commissioning and flight-training
programs shifted their production into high
gear, with most of the graduates gaining
Reserve commissions.

Thousands of young Americans were
commissioned during the Vietnam War,
through the Navy’s Aviation Officer Candi-
date School (AOCS), established May 1955
in Pensacola, Florida, a primary source of
new Reserve officers.

By the time AOCS was disestablished in
2007, it had graduated 55,000 Naval Reserve
ensigns, the majority of whom went into
aviation activities from pilot, NFO, air intel-
ligence and other related billets.

USS PUEBLO BRINGS MAJOR
REORGANIZATION

Cruising off the North Korean coast,
environmental research ship USS Pueblo
(AGER-2) was captured and boarded

by North Korean sailors Jan. 23, 1968,

a seizure that set off a chain of events
affecting the Reserves. Besides sending a
fleet carrier task force up from the South
China Sea into the Sea of Japan, extending
an already lengthy deployment, President
Johnson also recalled six NAR carrier A-4

and F-8 squadrons—72 aircraft and 593
selected reservists (SELRES)—to augment
the squadrons already aboard the task
force carriers.

For several years, reservists—now
referred to as Reserve Component (RC)
Sailors—had flown obsolescent aircraft
and had to share the limited number
with Marine Corps Air Reserve squad-
rons on the same field. Upgrading to
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C-118s from Transport
Squadron (VR) 772 made
several supply runs from
home base at Los Alamitos,
Calif,, to Chu Lai, South
Vietnam in 1966.

These F-8H Crusaders
are from Washington,

R
il B S

ol oy

Squadron (VF) 661.

fleet-comparable models was slowing
down squadrons as they readied them-
selves for integration into the fleet during
a national crisis. The F-8 squadrons
struggled at Naval Air Station (NAS)
Jacksonville, Florida, as they tried to
move to newer variants of the Crusader.
By September, the diminished interna-
tional situation and the problems with
preparing the Reserve squadrons resulted
in their release from active duty. It was a
tough, embarrassing lesson for everyone
concerned, and major changes to the
overall NAR began.

The plan was to create a mirror image
of the fleet. On April 1, 1970, two Reserve
carrier air wings (CVWRs) were commis-
sioned, CVWR-20 and CVWR-30, which
would respectively deploy to the Atlantic
Fleet and Pacific Fleet. Two short-lived
wings were also commissioned for anti-
submarine warfare (ASW) use, CVSGR-70
and CVSGR-80. Twelve maritime patrol
(VP) and three transport (VR) squadrons
were also part of the reorganization. It was
an ambitious plan that included equipping
the new squadrons with aircraft types that
were also in the fleet.

The restructuring was hailed as a major
milestone, and it certainly made the NAR
a more modern and deployable force. It
took advantage of many aircrews who,
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Cmdr. Milton E. Johnson, Commanding Officer of Attack Squadron (VA) 776,
taxying in after landing on January 30, 1968—five days after a recall order

was issued during the Pueblo Crisis.

although they were leaving active duty fol-
lowing combat tours in Vietnam, did not
want to hang up their uniforms and put
their gold wings in a jewelry box.

Another advantage of the Reserve air
wing was the entire wing would do its
annual two-week active duty as a unit.
Accordingly, squadrons of CVWR-30
went out to carrier USS Franklin D. Roo-
sevelt (CVA 42) in late 1970 for carrier
qualifications (CQs). Operations went
smoothly, particularly because many
squadron members had recently returned
from Vietnam with considerable opera-
tional and combat experience in their
aircraft. After CQs, the wings deployed
to several sites such as the weapons train-
ing range at NAS Fallon, Nevada.

By the mid-1970s, Reserve air wing
squadrons had received even more mod-
ern aircraft such as the F-4 Phantom IT

Photo courtesy of JOSN J.W. Fletcher

and A-7 Corsair II. An earlier attempt to
include the F-4 in the Reserves at then-
NAS Los Alamitos, California, in 1970
did not work out, and it was not until
1974 that the first F-4Bs joined Fighter
Squadron (VF) 301 and VF-302 at NAS
Miramar, California. The Marine Corps
Air Reserve had also accepted its first F-
4Bs, giving up its F-8s. Attack squadrons
based in California at NAS Point Mugu,
Lemoore and Alameda exchanged their
A-4s for A-7s and, briefly, A-6s.

With new aircraft sporting colorful
markings that recalled the 1930s, the NAR
had finally begun to achieve a measure of
parity with the fleet.

The apparent success was such that
for a week in November 1976, CVWR-30
operated aboard USS Ranger (CV 61) as the
ship’s dedicated air wing. The success of this
mini-deployment encouraged NAR wings
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U.S. NAVAL AIR FORCE RESERVE:
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In 1970, one of Fighter Squadron (VF)
301's F-8Js is readied for launch from USS
Franklin D. Roosevelt (CV 42) while a Light
Photographic Squadron (VFP) 306 RF-8G is
waved off overhead.

to participate in various exercises and travel
far from their home bases.

The remainder of the NAR—the mari-
time patrol (VP), helicopter (HS) and trans-
port (VR) wings—also received updated
equipment. The VPs had flown the veteran
Lockheed P-2 Neptune but by November
1970 were transitioning to the much more
advanced P-3 Orion. The HS squadrons
were moving to the H-3 Sea King and H-2
Seasprite, while two unique helicopter
attack units flying HH-1K Hueys were
commissioned. Having enjoyed consider-
able success over a five-year period in South
Vietnam, a lone helicopter attack squadron
(light), HAL-3, would also develop into two
HALS—HAL-4 at NAS Norfolk, Virginia,
and HAL-5 at NAS Pt. Mugu, California.
These two squadrons would be redesignated
HCS-4 and HCS-5 and fly the Sikorsky
HH-60H SAR-dedicated helicopter during
Desert Storm in 1991 and remain an impor-
tant search-and-rescue (SAR) asset into
the 21st century. A single dedicated SAR
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This S-2E Tracker from V/S-82 is at NAS Jacksonville, Fla. as
part of Carrier Anti-Submarine Air Group Reserve 80.

A VF-301 F-4N Phantom grabs an arresting wire, making a trap aboard USS Ranger (CV 61) in
November 1976 during the TACAIR Test. The landing signal officers watch the trap closely.

squadron, HC-9, also appeared for a time
equipped with the HH-3A, then the SH-3.
An important change occurred Jan.
1, 1973, when the surface—ships, sub-
marines and shore-based activities—and
aviation Reserves were brought together
under 