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Top Four Stealth Fighters Redefining
Air Combat
Posted on May 1, 2025 by Business Editor

Stealth fighter jets have transformed from experimental designs into frontline assets that dictate modern air
combat and reshape military strategy. These fifth-generation aircraft marry passive stealth measures—shaping,
radar-absorbing materials and infrared suppression—with active electronic countermeasures to evade
detection. Central to their effectiveness is the radar cross-section (RCS), a metric that quantifies how visible an
aircraft is to enemy radar. The four stealthiest fighters today boast RCS values ranging from a marble-sized
0.0001 square meters to roughly one square meter, making them exceptionally hard to track.

At the pinnacle of low observability is the Lockheed Martin F-22 Raptor, with an estimated RCS of just 0.0001
square meters—comparable to a small marble. The Raptor’s planform alignment directs radar waves away from
their source, while serrated edges and angled trailing surfaces scatter radar signals. A special iron-ball paint
converts incoming radar into heat, and radar-absorbing composites shield intakes and turbine blades. Its two-
dimensional thrust-vectoring nozzles disperse exhaust plumes to reduce infrared signature. These innovations
grant the F-22 unparalleled air-dominance abilities, though its high per-unit cost limited production to a single
U.S. fleet.

Following closely is the Lockheed Martin F-35 Lightning II, with an RCS between 0.0015 and 0.005 square
meters—akin to a golf ball or dinner plate. The F-35 integrates radar-absorbing material into its composite
skin, boosting durability and streamlining maintenance. Its angular chines and diverterless supersonic inlets
deflect radar, while an indium-tin-oxide canopy coating prevents cockpit reflections. Clever exhaust mixing
even directs some engine heat into the wings to diffuse infrared signatures. With over 1,150 jets delivered, the
F-35 combines stealth with advanced sensors and networked warfare capabilities, making it the most widely
operated stealth fighter.
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China’s Chengdu J-20 Mighty Dragon carries an RCS near 0.05 square meters—or the size of a
baseball—excelling in frontal stealth but more detectable from the sides and rear. Its planform-aligned shape,
internal weapons bays and chined nose deflect radar, and its diverterless intakes shield engine faces. Early
models used Russian AL-31F engines with round nozzles, but upgraded WS-10C engines with sawtooth
exhausts, and the forthcoming WS-15, aim to cut infrared signatures. The J-20’s long range and internal fuel
capacity position it as a premier hunter in Asia’s vast airspaces.

Russia’s Sukhoi Su-57 Felon, with an RCS between 0.1 and 1 square meter—comparable to a soccer ball—uses
stealth shaping and concealed weapon bays but trades some low observability for agility. Its broad, separated
engine nozzles reflect radar, though flatter nozzle prototypes promise improved rear stealth. The Su-57’s three-
dimensional thrust vectoring, powerful R-77M and R-37M missiles, and comprehensive sensor suite enable
long-range engagements and formidable close-in combat, following a doctrine of striking first at extended
ranges.

Stealth technology continues to evolve as radar, infrared and visual sensors improve. Emerging platforms such
as South Korea’s KF-21, Russia’s Su-75 Checkmate, China’s FC-31, and sixth-generation projects like the U.S.
NGAD, UK-Japan-Italy Tempest and Franco-German-Spanish FCAS will leverage new materials, drone teaming
and AI-driven electronic warfare. The race between stealth designers and sensor developers ensures that air
combat tactics and doctrines will keep adapting, with the world’s stealthiest fighter jets leading the charge well
into the next generation.
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