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Introduction

For over a century, armored vehicles have dominated the battlefield, combining firepower, protection, and mobility.
To counter this formidable force, militaries worldwide have developed a diverse arsenal of anti tank weapons.
These weapons range from simple handheld rocket launchers to sophisticated guided missile systems that can
strike a tank from miles away. Understanding the evolution, technology, and tactical application of these systems is
essential for both defense professionals and enthusiasts who wish to grasp how modern warfare neutralizes
armored threats.

Historical Evolution of Anti-Tank Weapons

Early Anti-Tank Weapons

The concept of defeating armored vehicles dates back to the early 20th century. During World War |, the first
armored tanks appeared on the Western Front, prompting the need for countermeasures. Soldiers improvised with
sharpened bayonets, explosives, and even artillery shells aimed at the hull. However, these early attempts were
largely ineffective because tank armor had already surpassed the penetrating capability of conventional weapons
of the time.

World War Il Innovations

World War Il marked a turning point. The rapid development of tank technology forced armies to innovate. The
British introduced the PIAT (Projector, Infantry, Anti-Tank), a hand-held anti-tank gun that fired a 2.5-inch shaped
charge. The German Panzerfaust and the Soviet RPG-2were early examples of portable anti-tank rockets. These
weapons relied on high-explosive anti-tank (HEAT) warheads, which focused explosive energy into a narrow jet
capable of penetrating armor.

Cold War Era

During the Cold War, the arms race between NATO and Warsaw Pact nations accelerated the development of more
advanced systems. Anti-tank guided missiles (ATGMs) such as the American TOW (Tube-launched, Optically-
tracked, Wire-guided Missile) and the Soviet 9M14 Malyutka(AT-3 Sagger) introduced precision targeting. These
missiles employed wire guidance and infrared homing to lock onto the target, allowing infantry units to engage
tanks from a safe distance.

Modern Era

Today, anti-tank weapons have evolved into a multi-faceted domain. Modern systems incorporate laser guidance,
GPS navigation, and smart warheads capable of adjusting to armor composition. The proliferation of asymmetric
warfare has also led to the widespread use of improvised anti-tank mines and roadside explosives by non-state
actors. The modern battlefield demands versatility, precision, and rapid deployment, shaping the design of current
anti-tank arsenals.

Types of Anti-Tank Weapons

Anti-Tank Guns



Traditional anti-tank guns are large-caliber artillery pieces mounted on vehicles or static platforms. They fire armor-
piercing fin-stabilized discarding sabot (APFSDS) rounds that use kinetic energy to defeat armor. Modern examples
include the U.S. M109 howitzer and the Russian BM-21 Grad, which can deliver high-velocity shells over long
ranges.

Rocket-Propelled Grenades (RPGSs)

RPGs are shoulder-fired, unguided weapons that deliver a shaped-charge warhead to the target. The Soviet RPG-7
remains one of the most widely used anti-tank weapons worldwide due to its simplicity, reliability, and low cost.
Despite being unguided, its high-explosive warhead can penetrate up to 300 mm of rolled homogeneous armor
(RHA).

Anti-Tank Guided Missiles (ATGMs)

ATGMs are the pinnacle of precision anti-tank technology. They combine a propulsion system, guidance
electronics, and a warhead capable of defeating modern composite and reactive armor. Key examples include:

e Javelin — U.S. laser-guided missile with top-attack capability.

e Spike — Israeli multi-mode missile with infrared and laser guidance.

e TOW — American wire-guided missile with multiple warhead variants.

¢ 9M133 Kornet — Russian missile with tandem-charge warhead.
Anti-Tank Artillery

Artillery systems designed to engage armored targets include the U.S. M777 howitzer and the Russian BM-21 Grad
. These systems fire specialized munitions such as APFSDS and HEATshells, allowing indirect fire support against
tanks.

Anti-Tank Mine and IEDs

Explosive mines and improvised explosive devices (IEDs) remain a significant threat to armored columns. Modern
anti-tank mines often incorporate anti-handling devices and electronic fuzes to deter countermeasures. IEDs used
in asymmetric conflicts can be tailored to defeat specific armor types, making them a persistent risk.

Chemical and Biological Anti-Tank Weapons

While less common in modern conflicts, chemical and biological agents can incapacitate armored units by targeting
personnel or damaging mechanical components. The use of such weapons is heavily restricted under international
law.

Key Technologies and Mechanisms

Penetration Techniques
Two primary penetration methods dominate anti-tank weaponry:

1. High-Explosive Anti-Tank (HEAT) — Uses a shaped charge to focus explosive energy into a metal jet that can
penetrate armor regardless of the projectile’s velocity.

2. Armor-Piercing Fin-Stabilized Discarding Sabot (APFSDS) — Relies on kinetic energy and a long, slender
penetrator that retains velocity after discarding the sabot.
Guidance Systems
Modern ATGMs employ sophisticated guidance:

« Infrared (IR) — Passive seeker that detects heat signatures.



e Laser — Active or semi-active laser designators that lock onto the target.
¢ GPS — Enables beyond-line-of-sight engagement.
¢ Hybrid — Combines multiple sensors for redundancy.
Countermeasures and Armor Evolution
As anti-tank weapons advanced, so did tank armor:
e Composite Armor — Layers of ceramic, metal, and polymer to disrupt HEAT jets.

¢ Reactive Armor — Explosive plates that detonate upon impact, blunting the shaped charge.
¢ Active Protection Systems (APS) — Detect and intercept incoming missiles before impact.

Modern Anti-Tank Weapon Systems

MANPADS and ATGMs

Modern infantry units carry lightweight ATGMs such as the Javelin and Spike, offering rapid deployment and high
mobility. These systems are often integrated with portable command and control units that provide real-time
targeting data.

Advanced ATGMs

Top-attack missiles like the Javelin use a flight profile that approaches the tank from above, where armor is
weakest. The Spikeseries offers multiple modes, including fire-and-forget, fire-and-update, and laser guidance,
adapting to various combat scenarios.

Integrated Combat Systems

Modern anti-tank platforms are part of larger integrated systems that combine sensors, communications, and data
fusion. For example, the U.S. Army’s Future Combat Systemsinitiative aims to link ATGMs with unmanned aerial
vehicles (UAVs) for target acquisition and real-time intelligence.

Tactical Use and Deployment

Infantry Anti-Tank Tactics

Infantry units employ hit-and-run tactics, using cover and concealment to engage armored columns. They often
operate in small teams, with one member acting as the gunner, another as the spotter, and a third providing
support.

Vehicle-mounted Systems

Armored fighting vehicles (AFVs) can mount ATGMs on their chassis, providing a mobile anti-tank platform.
Vehicles such as the U.S. M1128 Mobile Gun System and the Russian BA-210allow for rapid repositioning and
sustained fire.

Airborne and Naval Integration

Helicopters and attack aircraft often carry anti-tank missiles, enabling close air support. Naval vessels may deploy
anti-tank rockets or surface-to-surface missiles against amphibious armored units.

Future Trends and Innovations

Directed Energy Weapons

Laser-based systems are being explored for their potential to neutralize armored threats at high speeds and with
minimal collateral damage. While still in development, directed energy weapons promise rapid engagement and low



operational costs.

Smart Ammunition

Next-generation warheads incorporate sensors that adjust the detonation timing and shape of the explosive jet,
enhancing penetration against advanced armor. Smart ammunition also includes programmable fuzes that can
adapt to different target profiles.

Autonomous Targeting

Artificial intelligence and machine learning are being integrated into ATGMs to improve target recognition and
tracking. Autonomous systems can reduce human error and increase engagement rates, especially in high-
intensity conflict zones.

Conclusion
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