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THE LOCKHEED
MARTIN F-35 JOINT
STRIKE FIGHTER: A
NEW ERA IN
AERIAL COMBAT

The Lockheed Martin
F-35 Joint Strike Fighter
represents one of the
most ambitious,
complex, and
controversial military
aircraft programs in
history. As a fifth-
generation multirole
combat aircraft, the
F-35 is designed to
perform ground attack,

reconnaissance, and
air defense missions
with advanced stealth
technology. Since its
first flight in 2006, this
single-engine, single-
seat fighter has
become the
cornerstone of modern
aerial warfare for the
United States and its
allies. In this article, we
explore the origins,
technological
innovations,
operational

significance, and
ongoing debates
surrounding the

Lockheed Martin F-35
Joint Strike Fighter,
providing a


https://old.oplm.com/

comprehensive look at
what makes this
aircraft both a marvel
and a subject of
intense scrutiny.

The
Genesis
of the
Joint
Strike
Fighter
Program

The F-35 program
traces its roots to the
Joint Advanced Strike
Technology (JAST)
initiative launched by
the U.S. Department of
Defense in the 1990s.

aircraft—including the
F-16 Fighting Falcon,
A-10 Thunderbolt II,
F/A-18 Hornet, and
AV-8B Harrier—with a
single family of next-
generation fighters
that could serve the
U.S. Air Force, Navy,
and Marine Corps, as
well as allied nations.
Lockheed Martin’s X-35
concept won the
competition in 2001
against Boeing's X-32,
and the F-35 Lightning
Il was born.

Unlike previous fighter
programs that
developed separate
airframes for different
branches, the F-35 was
designed from the start
with three distinct
variants sharing a
common airframe and
avionics core. This
approach aimed to
reduce lifecycle costs

The goal was to and simplify
replace a diverse fleet logistics—a promise
of aging that has proven both
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innovative and
challenging.

The
Three
Variants
of the
F-35

The Lockheed Martin
F-35 Joint Strike Fighter
exists in three main
variants, each
optimized for specific
operational

requirements:

e F-35A
(Conventional
Takeoff and
Landing) - Used
by the U.S. Air
Force and most
international
partners. It is the
lightest variant,
equipped with an

internal 25 mm
cannon and a
gun pod for air-
to-ground
missions. The
F-35A
emphasizes
affordability and
performance for
land-based
operations.
F-35B (Short
Takeoff and
Vertical
Landing) -
Designed for the
U.S. Marine
Corps and the
United
Kingdom’s Royal
Navy, this variant
features a lift fan
and swiveling
nozzle that
enable it to
operate from
small ships and
austere forward
bases. The F-35B
was the first
aircraft to
achieve



supersonic flight
with STOVL
capability.

e F-35C (Carrier
Variant) - Built
for the U.S. Navy,
the F-35C has
larger wings and
reinforced
landing gear to
handle catapult
launches and
arrested landings
on aircraft
carriers. Its
foldable wingtips
allow efficient
storage on
crowded flight
decks.

Each variant shares
approximately 80% of
its parts, though
unique  modifications
for different operating
environments mean
that the commonality
goal has not been fully
realized. Nevertheless,
the F-35 family
represents the most
networked and sensor-

fused aircraft ever
built.

Technolo
gical
Breakthro
ughs of
the F-35

What truly sets the
F-35 apart is its
advanced sensor fusion

and stealth
capabilities. The
aircraft is often

described as a “flying
supercomputer”

because its
sensors—including the
AN/APG-81 AESA radar,
Distributed Aperture
System (DAS), and
Electro-Optical

Targeting System
(EOTS)—collect and
integrate data in real
time, presenting the
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pilot with a unified
picture of the
battlespace.

Key technologies
include:

e Stealth - The
F-35 uses
advanced
materials and
shaping to
achieve a very
low radar cross-
section, enabling
it to penetrate
heavily defended
airspace
undetected.
Unlike stealth
aircraft of the
past, the F-35
can maintain
stealth while
carrying a full
internal weapons
load.

e Sensor Fusion -
The Autonomic
Logistics
Information
System (ALIS)
and later the

ODIN system
manage data
from multiple
sensors, allowing
the pilot to see
threats and
targets beyond
visual range. The
DAS gives the
pilot 360-degree
situational
awareness
through helmet-
mounted
displays.
Electronic
Warfare - The
AN/ASQ-239
electronic
warfare suite
provides passive
detection and
active jamming
capabilities,
making the F-35
a formidable
electronic attack
platform.

e Network-

Centric
Warfare - The
F-35 acts as a



node in a larger
network, sharing
data with other
aircraft, ground
forces, and naval
vessels. This
interoperability is
central to the
U.S. military’s
concept of Joint
All-Domain
Command and
Control (JADC2).

These capabilities
allow the F-35 to
perform missions that
earlier fighters could
not, such as acting as a
“quarterback” in the
sky, directing other
assets while remaining
undetected.

Operation
al Impact

and
Global
Deploym
ent

As of 2024, over 1,000
F-35s have been
delivered to the U.S.
military and partner
nations. The aircraft
has been declared
operationally ready by
the Marine Corps, Air
Force, and Navy, and it
has seen combat in
limited roles, including
strike missions against
ISIS in Iraq and Syria
and in patrols over
Eastern Europe.

International partners
and customers include
the United Kingdom,
Italy, the Netherlands,
Australia, Norway,
Denmark, Israel, Japan,
South Korea, and many
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others. The F-35 Joint
Strike Fighter is one
of the most widely

exported fifth-
generation fighters,
with total planned

production exceeding
3,000 aircraft. This
global footprint has
created an
unprecedented level of
allied interoperability,
as all F-35 operators
use the same software,
logistics system, and
training infrastructure.

Israel, in particular, has
been an enthusiastic
user, integrating its
own electronic warfare
systems and weapons
into the F-351 “Adir,”
creating a unique
variant tailored to its
regional threats. The
U.S. Marine Corps has
also demonstrated the
F-35B’s ability to
operate from
amphibious assault
ships, changing the
dynamics of

expeditionary warfare.

Controver
sies and
Criticisms

Despite its advanced
capabilities, the F-35
program has been
plagued by cost
overruns, schedule
delays, and technical
issues. The total
lifetime cost of the
program is estimated
at over $1.7 trillion,
making it the most
expensive defense
program in history.
Critics argue that the
F-35 tries to be too
many things to too
many users,
compromising
performance in all
roles.

Key concerns include:

e Reliability and



Maintenance -
The F-35’s
mission-capable
rates have
historically been
below targets,
with issues in the
engine, fuel tank
inerting system,
and the
Autonomic
Logistics
Information
System (ALIS)
causing
significant
downtime. The
newer ODIN
system has
improved some
metrics but
challenges
remain.

Cost Per Flight
Hour - While
initial projections
were around
$30,000 per
hour, actual
costs soared to
over $40,000 for
the F-35A.

Sustainment
improvements
have brought
this down to
about $36,000,
but it remains
higher than
legacy fighters
like the F-16.
Performance
Gaps in
Dogfighting -
The F-35 is not
designed for
close-in
maneuvering,
and some
analysts have
raised concerns
about its ability
to defeat agile
adversary
fighters in a knife
fight. The
emphasis on
sensor fusion
and beyond-
visual-range
engagement is
intended to
mitigate this, but
critics remain
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skeptical.

e Software and
Cybersecurity -
As a software-
intensive aircraft,
the F-35 faces
ongoing
challenges with
updates and
vulnerability to
cyberattacks.
The Joint
Program Office
and Lockheed
Martin continue
to evolve the
software
architecture
under the
Continuous
Capability
Development
and Delivery
(C2D2) model.

Proponents argue that
many of these issues
are inherent in any
cutting-edge system
and that the F-35's
capabilities outweigh
its shortcomings. They
point to the aircraft’s

performance in
exercises where F-35s
have posted kill ratios
greater than 20:1
against fourth-
generation fighters.

The
Future of
the F-35
Joint
Strike
Fighter

The Lockheed Martin
F-35 Joint Strike Fighter
is expected to remain
in service through
2070 or beyond, with
continuous upgrades
planned under the
Block 4 modernization
program. This includes
new radars, improved
electronic warfare,



advanced weapons
integration (such as
the AIM-260 JATM
missile), and enhanced
datalinks.

Lockheed Martin is also
exploring autonomous
and unmanned
teaming concepts,
where F-35s will direct
loyal wingman drones,
extending the pilot’s
reach and survivability.
The U.S. Air Force
plans to use the F-35
alongside the Next
Generation Air
Dominance (NGAD)
platform, with the F-35
handling lower-end
threats and NGAD
focusing on high-end
peer competition.

Export prospects
remain strong, with
countries like Finland,
Switzerland, Germany,
and Canada recently
selecting the F-35 to
replace their aging
fleets. The aircraft’s
open architecture and

10

software upgrade path
ensure it can adapt to
emerging threats well
into the mid-21st
century.

Conclusio
n

The Lockheed Martin
F-35 Joint Strike Fighter
is a testament to what
is possible when
aerospace engineering
meets information-age
warfare. It is not just a
fighter jet; it is a
distributed sensor
network, a command-
and-control node, and
a stealthy strike
platform rolled into one
airframe. While the
program has
faced—and continues
to face—significant
challenges in cost,
reliability, and
performance, no other
aircraft in service
offers the same
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combination of stealth,
sensor fusion, and
interoperability. As
geopolitical tensions
rise and adversaries
develop advanced air
defenses, the F-35
provides a critical
advantage to those
who operate it. Its true
legacy will be
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measured not only in
dogfights won, but in
wars deterred and
alliances strengthened.
The F-35 Joint Strike
Fighter has forever
changed the landscape
of modern air combat,
for better or for worse,
and its story is far from
over.



