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Fig 1: Dezful in production 

 

 

The Fateh Missile Family 

 

ran's efforts to build ballistic missiles can be divided into three periods: 

First period: from 1977 to 1980 

Second period: during the Iran–Iraq War (1980-1988) 

The third period: after the Iran–Iraq War )from year 1989 until now) 

 

First period: from 1977 to 1980 

The truth is that Iran's missile program began before the Islamic Revolution (the 1979 

Revolution). The Americans had told Mohammad Reza Pahlavi that he could buy any weapon 

from the U.S. except nuclear weapons. In the late 1960s and early 1970s, billion-dollar deals 

were being closed to buy all kinds of military equipment from the U.S. Until one day it became 

clear that the United States would not sell the Lance missile to Iran that was a surface-to-

surface missile with a length of 6 meters and a range of 120 km. Such a missile was considered 
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advanced and dangerous. Later it became clear that US would not even sell missiles with a 

range of 60 kilometers to Iran. That is why Mohammad Reza Pahlavi's attention was drawn to 

Israeli for new military contracts. In this regard, Israel and Iran discussed about the Project 

Flower that was a joint Israeli-Iranian military project in July 1977. This project focused on 

producing of long range missiles. This project did not work. Subsequently, it became clear that 

the sub-objectives of the project were more than the primary objective. 

 

 

Fig 2: Hasan Toofanian and Bahram Ariana with several Israeli Officers at the headquarters of the Israeli 

Defense Forces. 

This project that aimed at increasing the range of Gabriel anti-ship missile to about 200 

kilometers was stopped shortly in 1978. Israeli military experts also took missile designs when 

leaving Iran. So, Iran at the beginning of the Iran-Iraq War had neither the capability to launch 

a missile nor the knowledge needed to build even one type of missile. Later, it turned out to 

be a major financial scam from Iran. According to credible documents and based on a 

conversation with an Israeli Defense Ministry senior official, Iran during the project, contrary 

to what its superiors had imagined, would only obtain one outdated technology, but Iran 

invested a billion dollars that was secretly used to build the next weapons generation by Israeli. 

 

Second period: during the Iran–Iraq War (1980-1988) 

In August 1980, when the Iran-Iraq War began, Iran was impoverished of long-range missiles 

and had no plans to produce missiles. Most countries didn’t sell any weapons to Iran because 

of military sanctions against Iran, but sold many weapons to Iraq. In addition, as missile 
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production knowledge that is military secrets and the most valuable part of the military 

capability of countries, it was difficult to use the experience of other countries in this field. 

Missiles provide extraordinary military strength and capability to any country and are effective 

tools of long-distance warfare. Less than twenty days after the start of the war, Iraq showed its 

military capability; a "FROG 7" missile struck Dezful, killing 70 Iranians. Over the next three 

years, Iraq launched more than 1,700 missile attacks on Iran. In Year 1984, Iran decided to 

respond these missile attacks with missile attack. A group of Iranian officers led by a young 

military officer, Hassan Tehrani Moghaddam, went to Syria to train missile preparation and 

launch techniques; Syria was the only country to cooperate with Iran in this area. Eight Scud 

missiles were also purchased from Libya .Russian-made six-tone missiles, which more of them 

were also expected to be delivered to Iran, came with a first consignment of missiles, two 

launch platforms, and crews from Libya. Iraq resumed missile launch on Iran and War of the 

Cities in February 1985 .However, this time Iran responded with the first Iranian missile and 

hit the Kirkuk refinery on 1985   March 12. The following days, other missiles hit Iraqi major 

military and economic centers in Baghdad to force Saddam Hussein to stop the War of the 

Cities . In the days when Scud missiles were launched from Iran, two Scud missiles were not 

launched at the insistence of Tehrani Moghaddam. In 1984, those missiles were handed over 

to some Iranian engineers to make similar samples by back engineering. Late 1987, Libya no 

longer delivered missiles to Iran in support of Iraq .Libyan military advisers in Iran also took 

away pieces of the remaining missiles and launchers. Late in the same year, Iraq resumed 

missile launching to the cities of Iran. What did the Iranians do? They worked hard in less than 

five days to build the parts they had been lacking and they prepared the missiles to launch .In 

January 1987, the IRGC thirteen team launched missiles which they made themselves at the 

Iraqi Air Force headquarters to astonish the entire world. Then North Korea sent the Hwasong 

missile to Iran with its manufacturing knowledge. The missile was built on a Russian Scud 

missile 

 

The third period: after the Iran–Iraq War )from year 1989 until now) 

After the end of the Iraq-Iran War that inflicted more than a trillion dollars on Iran and also 

killed tens of thousands of Iranians, the Islamic Republic of Iran has studied and researched to 
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meet its defense needs to defend itself and prevent the repetition of military aggression. After 

the war, Iran was looking for accurate solid-propellant missiles.At first Iran decided to buy 

Chinese missiles, but the best one he could get was the number two missile. At first Iran 

decided to buy Chinese missiles but the best missile it could buy was chines SAM 2 surface-

to-surface missile. Iran then decided to launch a project to domestic missile production. A few 

years later, Iran decided to buy an export version of the Russian Alexander missile while 

building a domestic version. The missile weighed less than 300 kilometers, its warhead 

weighed 500kg and used inertial and satellite guidance. Nevertheless, Russia that was seeking 

to establish a close relationship with the US, refused to sell the missile to Iran. At a meeting 

to negotiate the purchase of missiles from Russia, Martyr Tehrani Moghaddam said, even if 

you did not sell us missiles we would build them. He said this with regard to the domestic 

production of missiles that had begun in Iran, but the Russian response was nothing except 

ridiculous laughter. Iran then sought to build its own missile using existing facilities. Iran could 

purchase the HQ2 missiles and ground-to-ground and anti-ship versions of HQ2 from China 

and manufactured it under the name of Tondar 69 in Iran, but the flaw was that it used liquid 

propellant. This low range missile had solid-propellant booster.  Iran decides to convert its 

largest solid propellant rocket, the Zalzal 3, into a guided missile. The idea was made by 

Martyr Tehrani Moghaddam. The idea was based on combination of the capabilities of the 

Zalzal rocket with Tondar 69 missile and the result was a short-range and solid propellant 

weapon. The Zelal missile, as a solid propellant rocket with a range of more than 200 

kilometers in some of its samples, was capable of carrying several hundred kilograms of 

warheads and was appropriate for producing a precise and rapid missile. In addition, the 

Tondar 69 missile, which had a lower range than the Zalzal, had good accuracy with different 

guidance systems. Using control levels, the missile was capable of correcting movement errors 

to the end of the path to reach the specified coordinates. The Tondar 69 missile guidance 

system, which was an inertial and radar active in anti-ship version, was adapted to Zalzal 3 

rocket, including the design and installation of gyroscope, sensors, etc. the Tondar 69 with a 

solid propellant and a main liquid propellant, had many problems with surface-to-surface 

liquid propellant missiles such as Scud and Shahab. Therefore, the integration of the missile 

with capabilities such as high precision and guidance with a solid propellant rocket, promises 

to achieve a desirable system. As such, Iran's first solid propellant tactical rocket was born. 
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That had a better accuracy than any of its previous missiles that was called the Fateh 110. The 

official announcement of a successful first-generation test of the missile, called the Fateh-

110A, was announced in August   2002. The announcement was made by the Department of 

Defense's Aerospace Industries Department. Some images released in 2008 show that a small 

sample of the Fateh missile was also made for testing. 

Fig 3: Tondar 69 

 

Fig 4: Early subscale prototype of Fateh 110 
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Fig 5: Zelzal 1 

 

 Fig 6: Fateh 110A 
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Fig 7: Fateh 110B 

 

Fig 8: Fateh-110C 
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Fig 9: Fateh 110D 

 

The range of first generation, second generation, third and fourth generation of Fateh-110 have 

been reported 200, 250, 300, and 300 km, respectively. The fourth generation of Fateh-110 

has some advantages compared to its third generation, including increased accuracy, longer 

missile life, reduced deployment time and preparation for firing, reduced pre-launch testing 

time and eliminates the need for short-term periodic visits and faster launcher departures.  

After successful testing of initial samples, increased range and accuracy of the missile were 

put on the agenda. Aluminum instead of steel was used to reduce the weight of the missile. 

And more energetic fuel was used. This increased the range of the missile from 200 kilometers 

to 300 kilometers. Inertial system replaced with laser and optical fibers gyroscopes to increase 

missile performance and accuracy 

Other efforts to increase the accuracy of missiles include the development of a ground-based 

positioning system and the use of BDS and GLONASS instead of GPS. There are also different 

types of warheads made for different purposes. As a result, 4 generations of the Fateh 110 

missiles developed, with improvements in their range, warhead, and accuracy. The time flight 

of the Fateh 110 missiles at the maximum range is estimated to be around 5 minutes. This 

time, even with the assumption of missile firing, gives the enemy little chance of actually 
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responding, although due to the small size of the missiles and their launcher the likelihood of 

missile detection before firing by the enemy is reduced. After increasing missile range, the 

next step was to use newer missile guidance techniques to increase both missile accuracy and 

the ability to hit more targets. Next, a camera was added to the missile, allowing the targeting 

of moving targets such as ships. Of course Like the Fateh 110 prototypes, the television 

guidance was first tested on the Tondar 69 missile and then mounted on the Fateh. In the 

television guidance the missile is fired at the approximate coordinates of the target, and in the 

final stage, the operator locks onto the target using images from the missile camera and directs 

the missile towards it. The operator must be experienced because the missile is very fast. Of 

course, using software to process images makes it easier and helps automate the system. The 

resulting missile was called the Khalij-e Fars (which means Persian Gulf) and was unveiled in 

2010. In one of the tests the Persian Gulf missile, some images released that showed a thermal 

camera was used to allow the use of missiles at night and bad weather. 

The missile also locks on the target in its final phase, meaning it has a target detection and 

detection system that can be any type of optical, infrared, radar or laser. Not declaring the type 

of guidance may be necessary to keep the nature of the system functioning and to make it 

harder to deal with. In addition, a system that is capable of locking on the target and equipped 

with a smart processor (artificial intelligence) is definitely capable of tracking moving targets. 

The 300-km Khalij-e Fars missile can also cover almost the entire Persian Gulf and Oman Sea. 

Due to the shape of the nose cone of the Khalij-e Fars missile, the difference between this 

missile and the Fateh can be obvious. At the tip of warhead of the Khalij-e Fars missile an 

advanced electro-optical system is used to detect targets on return to the atmosphere, enabling 

the missile to be independent at the time of the attack and to detect the target itself and guide 

itself toward the target. The warhead of this Iranian missile is very powerful. To better 

understand the capability of the nose cone, it is better to compare it with other samples. For 

example, a cruise missile such as Noor is only 160 kg, but the weight of the Khalij-e Fars 

warhead is equivalent to seven conventional Mark 82 bombs or three Mar 83 bombs. A typical 

bomb detonation has three steps: hit, shock and wave, as well as thermal effect. And the major 

difference between missiles and bombs is that the missiles hit the target at high speed. 

Therefore, with the high hit speed of the Khalij-e Fars missile. The missile penetrates the ship's 

deck. The amount of penetration is unknown and depends on the type of fuse and the design 
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of the warhead. In general, the explosive power of such a bomb would infiltrate about 1.2 to 8 

meters deep into the ground and create a circle of 7 to 18 meters in diameter. Another feature 

of the Persian Gulf missile is a raining warhead. That can launch up to 3000 pieces of 

explosives at variable speeds of 600 to 2000 meters per second. Shock caused by explosion 

exits out of the blast range at a variable speed of 500 to 800 m / s and generates a current of 

1.8 to 2.5 times the sound. The blast wave produced is capable of discharging the entire surface 

of the vessel from any moving object. IRGC reported the accuracy of the anti-ship missile 

below 2meters, IRGC said the Khalij-e Fars missile is capable of hitting all naval equipment 

of the enemies of Iran in the Persian Gulf and Oman Sea. 

 

 

Fig 10: Khalij-e Fars missile. In the bottom right, the missile head camera is clear 

 

The next step was to use the Passive Radar guidance technique to create the first ground-based 

anti-radar missile. The missile can attack surface stationary and mobile radars such as navy 

aircraft carriers’ radars, stationary and mobile early warning radar and air defense systems 

radars. The anti-ship missile of this class was called the Hormuz 1. This missile and the 

https://jangaavaran.ir/%d9%87%d9%88%d8%a7%d9%be%db%8c%d9%85%d8%a7%db%8c-%d8%aa%d8%b1%d8%a7%d8%a8%d8%b1%db%8c%d8%8c-%d8%a7%d8%b1%d8%aa%d8%a8%d8%a7%d8%b7%db%8c-%d9%88-%d8%a7%d9%85%d9%88%d8%b2%d8%b4%db%8c-%d8%af%d8%b1-%d8%ae/
https://jangaavaran.ir/%d9%87%d9%88%d8%a7%d9%be%db%8c%d9%85%d8%a7%db%8c-%d8%aa%d8%b1%d8%a7%d8%a8%d8%b1%db%8c%d8%8c-%d8%a7%d8%b1%d8%aa%d8%a8%d8%a7%d8%b7%db%8c-%d9%88-%d8%a7%d9%85%d9%88%d8%b2%d8%b4%db%8c-%d8%af%d8%b1-%d8%ae/
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Hormuz 2, were first shown in April 2014 during the Supreme Leader of the Islamic 

Revolution’s visit to Achievements of Aerospace Force of the Army of IRGC.   

 

 

 

Fig 11: Hormuz1 

 

Fig 12: impact moment 
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Fig 13: Hormuz 1 just before hitting the target 

The next step was to use active radar guidance. According to the achievement of the country 

to the SAR and Millimeter wave radars, the Millimeter wave radar was used to guide the 

missile to produce Hormuz 2 anti-ship missile. In the final phase this missile scans the surface 

with its radar, detects and locks the target. If radar images of targets (drone satellites, etc.) are 

provided, this method can also be used to attack fixed and even moving ground targets, such 

as the Pershing2 missile; The way it works is that the missile matches the radar images of the 

target with the images from its seeker to find the target. Other feature of the missile is using 

the CEFP warhead for the first time to cross the aircraft carriers armor and infiltrate the vessel. 
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Fig 14: Hormuz 2 missile 

 

Fig 15: The exact hit the Hormuz 2 missile to a fishing boat as a marine target 
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The missile's range seemed to not satisfy the military authorities, so it needed to be increased 

in the next step. For this purpose, composite propellant was used, so the missile range from 

300 km reached to 500 km that is equal to the Alexander M missile range. The new missile 

was called the Fateh 313. The missile was unveiled in August 2015. Composite propellants 

were first produced by American researchers in the 1940s. These fuels have been developed 

frequently and regularly with the addition of new compounds. Another advantage of using 

composite propellant is that the smoke from combustion of these missiles is significantly 

reduced than conventional solid propellant, and this can be very important in the use of 

missiles during the war. These types of fuels are more efficient than conventional solid 

propellant in which the fuels and oxidants do not combine. This missile is similar to other 

members of its family, but more similar to the Fateh 110 missile because of its warhead. 

According to published images, the fins of the Fateh 313 appear to be smaller than other Fateh 

samples and the Khalij-e Fars.  

Fig 16: usage of composite material in Fateh-313 
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Another thing to mention about Fateh 313 is new designed and built launcher, which was not 

previously used for the Khalij-e Fars, Fateh 110 and Hormuz 1 and 2 missiles. 

The next step was to use detachable warheads, which could be guided all the flight path, even 

out of the atmosphere. This warhead, in addition to being highly accurate, was the most 

maneuverable warhead ever unveiled by Iran. Other features include a range of 700 to 750 

kilometers, a speed of more than 7 Mach and a 450 to 550-kilometer warhead. The missile 

appears to be slightly larger than previous missiles, plus a difference in the alignment of the 

longitudinal guidance components. In fact, in the Zulfiqar missile, the control fins are moved 

to the rear of the navigation and control block. Also, the fins of the missile have slight 

differences in design with the Fateh missiles, so that the area of the tip of the missile has been 

cut and has created a trapezoidal design instead of a triangular design. 

 

 

Fig 17: From Fateh-110 till Zulfiqar 

One year after the unveiling of the Fateh 313, another major step in the field of short-range 

and tactical solid-propellant missiles was taken and a missile called the Zulfiqar missile was 

introduced. It was later revealed that although the missile is tactically designed, it has strategic 

effects. The missile has a range of 700 kilometers and is equipped with a 579-kg warhead. 

Images of the prototypes produced on 2016 September 25 showed that Zulfiqar had completed 

the test procedure quietly and was ready to be delivered to IRGC. Another very important 



 

MILITARY STUDIES AND ANALYSIS INSTITUTE | M.S.A.I. ALL RIGHTS RESERVED 16 

 

point is the shape of the nose corn of the Zulfiqar missile from the sharpened shape of the 

previous Fateh missiles to the blunt mode. This form is used when the missile speed is 

hypersonic (over 5 times the speed of sound) and is used to reduce the heat generated at these 

speeds by increasing the curvature of the tip of the nose corn which results in less heat transfer 

to the missile. It is the only missile officially fired outside of Iran .On 18 June 2017, under 

Operation Laylat al-Qadr . IRGC fired six Zulfiqar missile from domestic bases targeting ISIL 

forces in the Syrian Deir ez-Zor Governorate in response to the terrorist attacks in Tehran 

earlier that month. 

In Missile attack 2018 to east of the river Euphrates Al-Bukamal town on Syria’s eastern 

border with Iraq which named The Muharram Strike, IRGC’s Aerospace Force fire six 

medium-range ballistic missiles from western Iran at targets 570 kilometers (355 miles) away. 

4 of these missile belonged to the Zulfiqar families of domestically-developed advanced 

missiles. Immediately after the missile attack, the IRGC attack to the terrorist’s positions with 

seven armed drones. 

The next step was to increase precision in attacking ground targets in addition to offshore 

targets. In 2018, a new generation of Fateh missiles was unveiled named Fateh Mobin (which 

means Bright Conqueror) with thermal imager seeker. Comparing the dimensions, it looks like 

the last-generation of Fateh-110, with a range of 300 km. The missile uses a new and advanced 

seeker that enables the Fateh Mobin to find targets at night and day and different weather 

conditions on land and at sea. During the unveiling, the Defense Minister pointed out the 

capability of developing seeker on other missiles, including Zulfiqar. For this purpose, the 

infrared images of the targets were compared with those obtained from the thermal imaging 

camera. In this way, even if the missile is disconnected with the missile guidance operator, it 

independently finds and destroys the target by matching the images stored on the missile to 

the images received from its seeker. Other method of guiding missiles is laser marking with a 

drone. The missiles have a 450 to 650 kg-warhead, with a final speed of 3 Mach for the Khalij-

e Fars missiles and up to 5 Mach for the other samples, and their error is less than 5 meters in 

the final samples. 
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Fig 18: New seeker of Fateh Mobin missile 

Fig 19: Seaker view of target 

 

Fig 20: Impact moment 



 

MILITARY STUDIES AND ANALYSIS INSTITUTE | M.S.A.I. ALL RIGHTS RESERVED 18 

 

 

So far, the last step to improve the missiles has been to use carbon fiber to build the missile 

body. Iran launches T300 carbon fiber production line in 2014. There are different patterns for 

carbon fiber fabric and missile body construction. A caoutchouc based layer which is thermal 

resistance is used as the first layer. Depending on the type of carbon fiber, the type of resin, 

the type of thermal resistance, and the design and pattern used to fabricate the rocket body the 

product with different properties is produced. These properties include varying degrees of 

hardness and weight. The product is harder than steel and lighter than aluminum. Another 

feature of this product is that it has less radar refractory than metals the thermal reflectivity of 

this product is also lower than that of metal products Due to the production of absorbent colors 

of radar waves in Iran, it is possible to manufacture products with small radar cross section. 

Iran succeeded in developing lightweight missile s with different types of components and also 

made more energetic composite propellant types. By using these technologies, the Fateh 

missile range increased by 5 times from 200 km to 1000 km, while that the size of the missile 

has changed slightly. These technologies are also used in the manufacture of unmanned aerial 

vehicles (UAVs), cruise missiles, and Iran's Solid Propellant Space Program (Martyr Tehrani 

Moghaddam Qaem satellite project) and more. 

New missile was named Dezful. The speed of this missile is more than 9 Mach. using the more 

explosive material the explosive capability of the Dezful missile Is twice the Zulfiqar missile. 

Like the Zulfiqar missile, the warhead of this missile has high maneuverability. It is a type of 

deceptive warhead for missile carrying  . All of the warheads described here are used for 

different purposes and are also compatible with the Zulfiqar and Dezful missiles and the anti-

ship versions of them  can also be produced. Another thing about the Dezful rocket is the type 

of paint used for its body. 

 In the images, one of the assembled missiles had a gray color similar to the absorbent colors 

used in modern western aircraft. If this speculation is correct, The Dezful missile radar 

reflectivity has definitely decreased with the use of this color. As a result, it is less likely to be 

discovered by enemy defense systems. The Dezful missile was also unveiled as the country's 

newest missile launcher on 2019 February 7. Exceptionally, this missile is derived from the 

development of the Zulfiqar missile. Dezful with 42% increase in range (1000 km) can 

certainly hit the strategic city of Haifa in Israel easily. And if its range is just over 1000 km, it 
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can reach Tel Aviv as well. if it reaches a range of 1118 kilometers, it will have the ability to 

reach all Israel when it be launched of the western border of Iran. According to the commander 

of the IRGC Air Force, the Dezful missile will be ready to launch within 6-8 minutes. 

 

 

Fig 21: Dezful on twin-arm missile launcher 

 

Fig 22: Dezful missile booster, guidance sector and warhead 
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The Dezful missile range is twice as long as the Alexander M missile, and is faster. Dezful has 

maneuverable detachable warhead even outside the atmosphere, this is what Alexander lacks. 

It has the ability to carry a raining warhead.  Capable of carrying deceivers. The Dezful missile 

uses a wide variety of guided missiles and can attack a variety of targets, including moving 

targets such as vessels. It is expected to build more long-range versions. In this case, it will be 

comparable to the DF-21 missile. According to information reported about the Zulfiqar 

missile, it has a length of 10.3 meters and a thickness of 68 cm, which is about 17 and 11 

percent higher than the Fateh 110 missile, respectively. The body thickness of Dezful seems 

to be similar to that of Zulfiqar, but the length of the missile has been slightly increased, 

especially in the warhead. Obviously, the increase in the length of the Dezful body is due to 

the increased amount of fuel in the solid propellants. The 4620-kg Zulfiqar missile is about 39 

percent heavier than the Fateh 110. Like the Zulfiqar missile, the Dezful missile also has a 

blunt nose corn. In addition to using this design, heat-shrinkable materials are also used to 

keep the underside intact. A similar pattern can be seen in the area of fins control of the 

Zulfiqar and Dezful missiles, which has changed compared to the Fateh 110. Another point is 

that the missile stabilization fins indicate that Dezful is generally achieving higher speeds than 

Zulfiqar before the body is separated. The Zulfiqar and Dezful missiles are therefore faster 

than previous generations of the Fateh 110, which have speed as 1.6 km/s (about 5 times the 

speed of sound). Also to conventional single missile launcher, Dezful probably use the dual- 

missile launcher and four-axis launcher developed for Zulfiqar. According to published 

graphics of the Zulfiqar missile’s performance, it appears that the warhead after separation 

also had a separate propellant. Although official sources have not yet stated such a capability 

for the Zulfiqar, if there is this capability in this missile, it certainly would have been possible 

in the Dezful missile that is more developed than the Zulfiqar. In the future, it is expected that 

anti-ship capability with optical seeker as well as anti-radar and anti-ship capabilities of 

Hormuz-1 and 2 missiles will be implemented in Zulfiqar and Dezful missiles and we can see 

the development of anti-radar and anti-ship missiles with a range of 700 and 1000 kilometers .

In this case, Aircraft deployed on aircraft carriers and cruise missiles fired from enemy 

destroyers should begin their operation at least 700 to 1000 kilometers beyond the Iranian 

borders. Which means reducing their ability to infiltrate into the country (assuming they cross 

the border defenses) 
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Info-graphic 

 

Fig 23: Fateh family 

Fig 24: estimated measures  
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