SA-7 "Grail" (9K32 "Strela-2"):
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	Type & Operation: 
(Fire and Forget) Surface To Air Missile (SAM), Man Portable Air Defence System (MANPADS) 

Dimensions: 
9P54M (launcher unit): 1490mm (O/A length), 100mm (outer diameter) 

9M32 (missile): 1420mm (O/A length), 72mm (diameter), 300mm (wing span) 

9M32M (missile): 1440mm (O/A length), 72mm (diameter), 300mm (wing span) 

Weights: 
9P54M (launcher unit): 4.71kg 

SA-7A (9M32 missile): 9.2kg, 1.15kg (warhead) 

SA-7B (9M32M missile): 9.85kg, 1.8kg (warhead) 

Warhead: 
High Explosive, with contact fuze: flush or grazing. The target is destroyed by a pressure wave and splinters upon the initiation of the HE warhead. 

Guidance System: 
The gunner visually identifies and acquires the target. The missile then finds the target by passive IR homing device (operating in the medium IR range). Working wave length of the detector: 1.7 to 2.8 metres. 

The missile can interface with a miniature radio-electronic direction finder which can be attached to the helmet of the gunner, who fires it from his shoulder. An identification friend or foe (IFF) system can also be fitted to the operators helmet. 

Further, a supplementary early warning system consisting of a passive RF antenna and headphones can be used to provide early cue about the approach and rough direction of an enemy aircraft. 
Seeker Field of View: 1.9° 
Tracking Rate: 6-9°/second 

Propulsion System: 
It is powered by a two-stage solid fuel engine, a solid fuel booster and a solid fuel sustainer rocket motor. The starting (booster) engine burns for about 0.5 second, driving engine for another 2 sec. The SA-7b, differs from the SA-7a primarily by using a boosted propellant charge to increase range and speed. 

Sights: 

Capacity & Feed: 
1 missile - after launching, the operator can reload the device up to 5x times. 

Muzzle Velocity & Speed: 
SA-7A: 385m/s, SA-7B: 580m/s 

Range: 
SA-7A: 800m (effective), 3200m (maximum effective), 50-2000m (altitude), 

SA-7B: 800m (effective), 4200m (maximum effective), 30/50-2300m (altitude), 

Developer & Manufacturer: 
Turopov OKB (later Kolomna NPO [KBM]) 

Versions: 
SA-7A (9M32): 

SA-7B (9M32M): features an improved IR homing system, a more effective warhead, higher engine performance and a new identification device. The upgrades were more sensitive but also more resistant against IR jamming, or IR decoys, and has a substantially shorter reaction time. 

SA-N-5: Naval version. 

Strela 2M/A: Yugoslavian upgrade 

HN-5 (Hongying = Red Cherry ): China 

ANZA MkI, Mk II, Mk III: Pakistanian licensed versions of the Chinese HN-5. The Anza MK-1 (HN-5B), Anza MK-2 (QW-1), and Anza MK-3 (QW-2) surface to air anti-aircraft missiles have ranges of 4, 6 and 15 km, respectively. 

Ayn as Saqr [Falcon Eye]: Egyptian version. 

The SA-7 could also be mounted in several types of vehicles in four, six, and eight-tube launcher varieties. There is also a version that can be mounted on several helicopters (Mi-24, S-342 Gazelle) 

Origin: 
Russia (former Soviet Union) 

Users: 
Afghanistan, Albania, Algeria, Angola, Armenia, Bosnia-Herzegovina, Botswana, Benin, Bulgaria, Burkina Faso, Croatia, Cuba, Cyprus, Czech Republic, Egypt, Ethiopia, Finland (Withdrawn from service), (East) Germany, Ghana, Guinea-Bissau, Hungary, Indonesia, India(being withdrawn from service), Iran, Iraq, Kuwait, Laos, Lebanon, Libya, Mauritania, Morocco, Mozambique, Nicaragua, North Korea, Pakistan, Peru, Poland, Romania, Russia, Sierra Leone, Serbia, Slovakia, Slovenia, Somaliland, Sudan, Syria, Tanzania, Ukraine, Vietnam (North), (former) Yugoslavia, Zambia, Zimbabwe, Tamil Eelam 

Enhanced/copied versions: Bangladesh (HN-5J1A), China ("HN-5"), Egypt ("Ayn as Saqr", "Saqr Eye"), Pakistan (ANZA MkI, MkII, MkIII) 

It have also been encountered among guerilla/terrorist and para-militant groups/organisations (Taliban, Al Qaeda, Hizbolla and the Tamil Tigers) 

Both USA (in Iraq) and Israel have captured several SA-7 units. 
	[image: image2.png]


Click image for larger view!


SA-N-5


Technical description: 
Set-up time for fire: ~6 seconds 
Reaction Time: 5-10 seconds (acquisition to fire) 
Reload Time: 6-10 seconds 
Time for self-destruction of the missile: 14-17 seconds 
Operational temperature: -38° to +50°C 
Max. speed of the target: 220m/s (SA-7A), 260m/s (SA-/B) 

The system consists of a 9M32M missile in a 9P54M container, 9P58 launcher, 9B17 electric battery, 9V810M mobile testing and support assets, 9F620, 9F622 and 9F626 training and simulation installations. 

The SA-7 seeker is fitted with a filter to reduce the effectiveness of decoying flares and to block IR emissions. Its effectiveness depends on its ability to lock onto the heat source of low-flying fixed- and rotary-wing aircraft targets. Hence 9M32 missiles can be diverted from their intended targets by the sun or heat sources on the ground. Infrared countermeasures and other decoys are highly effective against 9M32 missile seeker. 

It has two rectangular movable control ailerons in the front section, and four tilting rectangular stabilisation ailerons in the rear. For stabilisation reasons, the missile rotates about its longitudinal axis with 20x rotations/seconds. 

History & Development: 
Development of the system started in 1959 and its basic version was introduced after 1966. The SA-7a (9K32 Strela-2) entered service in 1968, 5 years behind schedule. It was replaced by the SA-7b (9K32M Strela-2M) in 1971, which also became the most common production model. The SA-7 was in it's turn replaced by the 9K36 "Strela-3" (NATO reporting name SA-14 "Gremlin", missile round 9M36). 

In 1997, Kolomna NPO came with an offer to modernise the missile. The upgrade consists in installation of a two-regime IR homing system (9E46M) with a non-cooled detector, which is part of a new generation missile IGLA (SA-18 GROUSE) and has a sophisticated system of protection against all sorts of IR jamming. 

In Action: 
Vietnam: 
The SA-7 proved fairly effective against US. helicopters until the crews began to vent the exhaust air into the rotor wash. Dispite this simple counter measure the SA-7 was still able to occasionally lock onto the hot exhausts and engine compartment and remained a threat. 

"Yom Kippur war": 
Used against Israeli air crafts by the involved Arab states. 

Kargil conflict (Pakistan-India): 
The ANZA missile were used against Indian air crafts during the conflict. 

Israel (2001): 
Two SA-7s were subsequently launched at Israeli aircraft in separate incidents near Tyre on the 12th of June. Each missile missed its target. 

Kenya (2002): 
On the 28th of November 28 - 2002: a failed SA-7 attack on a departing Israeli Arkia Boeing 757 in Mombassa. The SA-7 was determined to be the weapon used following the discovery of two SA-7 launchers near the airport after the attack. 

Iraq (2003): 
2nd of November, a CH-46 Chinook was downed. 15th of November, two Black Hawks crash into eachother after one of them was hit by a missile - belived to be a SA-7. 22nd of November an DHL corgo aircraft was hit by a SA-7 missile at Baghdad International Airport. 

