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Introduction

India has developed a diverse range of missile systems, encompassing both ballistic and
cruise missiles, for strategic and tactical purposes. These advancements stem from
various missile development programs initiated since independence, notably the
Integrated Guided Missile Development Program (IGMDP). The successful evolution of
missile technology underlines India’s commitment to self-reliance in defense and its role
in maintaining strategic stability in the Asia-Pacific region. The latest Republic Day
parade highlighted these advancements, showcasing indigenous military capabilities,
including the Pralay missile and other cutting-edge defense systems.

What is a Missile?

A missile is a guided airborne weapon capable of self-propelled flight, typically powered
by a jet engine or rocket motor. It consists of the following key components:

e Guidance System: Ensures the missile stays on course.

Targeting System: Directs the missile towards its objective.

Flight System: Maintains stability and controls the missile’s trajectory.

Engine: Provides propulsion, using solid or liquid fuels.

Warhead: Contains explosive or payload components for impact.

Features of India’s Missile Systems

India’s missile arsenal is characterized by several key features:
e Accuracy: Equipped with advanced navigation systems such as inertial
navigation, satellite navigation, and radar guidance, Indian missiles ensure
precision targeting with minimal collateral damage.

¢ Quick Deployment: Solid-fuel technology enables faster reaction times,
allowing missiles like Agni and Prithvi to launch within minutes.

e High Lethality: Indigenous propulsion systems extend the missile range and



enhance warhead capacity. The BrahMos supersonic cruise missile, for instance,
is one of the deadliest in the world.

Successful Missile Programs of India

India’s missile development has been spearheaded by multiple programs:

Program Features Key Products

IGMDP (1983-2008) Developed indigenous missilePrithvi, Akash, Nag, Trishul,
technology Agni (1, 2, 3)

BrahMos Aerospace JV Joint venture with Russia for BrahMos

(1998) supersonic cruise missiles

Ballistic Missile Defence Two-tiered missile defense Prithvi Air Defence, Advanced

(BMD) Program (1999) system Air Defence

Post-IGMDP Development of advanced  Agni-V, K-series missiles,

(2008-Present) missile technology Hypersonic Technology

Demonstrator Vehicle (HTDV)
Different Types of Missiles in India

Missiles are classified based on various parameters, including speed, trajectory, launch
mode, and function.

Classification Based on Speed

e Subsonic Missiles (< Mach 1): Slower than sound.
o Example: Prithvi, Nirbhay
e Supersonic Missiles (Mach 1-5): Faster than sound.
o Example: BrahMos (Mach 3)
e Hypersonic Missiles (> Mach 5): Extremely high speed.

o Example: Shaurya, Sagarika (Mach 7.5)

Classification Based on Trajectory

e Ballistic Missiles: Follow a high-arc trajectory before descending onto targets.
o Example: Agni, Prithvi

* Cruise Missiles: Maintain low-altitude flight for precise strikes.



o Example: BrahMos, Nirbhay

Classification Based on Launch Mode

Launch Mode Description Examples

Surface-to-Surface Launched from land Prithvi, Agni
platforms

Surface-to-Air Designed to intercept aerial Akash, MRSAM
threats

Air-to-Surface Launched from aircraft to HELINA
strike ground targets

Air-to-Air Targets airborne threats Astra

Ship-to-Ship Fired from naval vessels BrahMos
against enemy ships

Submarine-Launched Fired from submarines for K-15 Sagarika

underwater strikes
Strategic and Tactical Missiles

e Strategic Missiles: Long-range missiles essential for nuclear deterrence.
o Example: Agni-V (ICBM), K-4 (SLBM)
e Tactical Missiles: Shorter-range missiles for battlefield engagement.

o Example: Prithvi, BrahMos

India’s Military Might on Display: Indigenous Weapons &
Pralay Missile Unveiled

The Republic Day parade was a grand display of India’s indigenous military power at the
Kartavya Path. The parade began with a stunning flyover by Indian Air Force helicopters,
carrying the Indian and Indonesian national flags, honoring Indonesian President
Prabowo Subianto, the chief guest. India showcased its cutting-edge defense systems,
including:

T-90 Bhishma main battle tank

NAG missile systems

BrahMos supersonic cruise missile

Pinaka multi-launch rocket system

BM-21 Agnibaan multi-barrel rocket launcher

Akash weapon system



e Integrated battlefield surveillance system

e Chetak all-terrain vehicle

Other highlights included the Bajrang light specialist vehicle, Airawat vehicle-mounted
infantry mortar system, Nandighosh and Tripurantak quick reaction force vehicles, and
the short-span bridging system. The DRDO tableau, themed “Raksha Kavach”,
demonstrated India’s multi-layer protection capabilities against multi-domain threats.
Cutting-edge systems like quick reaction surface-to-air missiles, airborne early warning
and control systems, and anti-drone technology were also on display. For the first time,
the indigenously-developed Pralay missile, India’s first ballistic missile for conventional
strikes with a 400 km range, was unveiled—adding to the BrahMos and Prahar arsenal.

Significance of India’s Missile Capabilities

India’s missile development program plays a crucial role in national defense:

Strategic Deterrence: Ensures second-strike nuclear capability.

Tactical Superiority: Provides battlefield dominance.

Air and Coastal Defense: Protects against aerial and maritime threats.

Force Projection: Enhances India’s global military standing.

Challenges in Missile Development

Despite progress, India faces challenges in missile development:

e Dependence on Foreign Technology: Critical components like seekers and
propulsion systems are still imported.

Project Delays: Many missile programs face prolonged development cycles.

Technology Transfer Restrictions: Limited access to advanced defense
technology.

Funding Constraints: Capital-intensive projects require sustained investment.

Conclusion

India’s missile arsenal has evolved significantly, enhancing its defense posture and
strategic autonomy. With continued advancements in hypersonic technology, indigenous



production, and missile defense systems, India is poised to strengthen its position as a
global military power. The unveiling of Pralay and other indigenous weapons at the
Republic Day parade further cements India’s capability to defend its sovereignty and
project power in the region.
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