


1- Electro Optic

2- Fog
3- Artificial Obscurants
4- Visual Obscurant
5- Bi Spectral Obscurant
6- Multi spectral Obscurant
7- Brownian Motion



1- Microwave
2- Threshold
3- Imaging Thermal Effect

4- Smoke Blanket -
5- Nancy
6- HC (Hexachloroethane)



2Al + 3ZnO + C2Cl6 Al2O3 + 3ZnCl2 + 2C

2Al + 9ZnO + 3C2Cl6 2O3 + 9ZnCl2 + 6CO

WPRPHCFog oil

1- Berger
2- White Phosphorus
3- Red Phosphorus
4- Screening
5- Scattering Light6- Screening Smoke



1- Smoke Pots
2- Haze Smoke
3- Protecting Smoke
4- Marking Smoke5- Protecting Smoke



)(

M76M56

L8AN HC
M76

1- Marking Smoke
2- Carbon Black



SO3

fog oil

fog oil

1- Hygroscopic
2- Non hygroscopic
3- Fog Oil



TiO2, Brass flakes, Carbon fibers, Carbon flakes

TiO2, Brass flakes, Carbon fibers, Graphite flakes

Red Phosphorous, Brass flakes, Carbon fiber

Brass powder, Graphite, Aluminum silicate, Chaff material

Polymeric fiber, Brass powder, Graphite flake, Red Phosphorous

Fog oil, Al powder

(HC Smoke): Zn, KClO3, C2Cl6, NH4Cl

C2Cl6, ZnO, Al powder

Fog oil

Red Phosphorous, MnO2, Metal, Binder, Terephthalic acid, Sucrose, KClO3,
Nitrocelluolose, NaHCO3

Terephthalic acid, MgCO3, KClO3, Stearic acid, Sucrose, Polyvinyl alcohol
(PVA)

KClO3, Nitrocellulose, Sucrose, NaHCO3, Al powder, Sebacic acid

Red Phosphorous, Polymeric binder, MnO2

Red Phosphorous, KNO3, Mg, Binder

Red Phosphorous, CaSO4, B, Viton A {Fluorocarbon rubber, (C3H2F4)x}

Red Phosphorous, NaNO3, Epoxy binder

Sebacic acid, Nitrocellulose, Lactose, Al, KClO3

Cinamic acid, Nitrocellulose, Sucrose, NaHCO3, KClO3

RP, Mg, Viton A

NH4ClO4, ZnO, Polyvinyl chloride, NH4Cl, Nitrocellulose, Acetone

TiCl4, Phosphorous, CS2, CCl4, CO2

C2Cl6, Al, Li2CO3, KClO4

Graphite, Mg, CLONACIRE115, Vinylidene polyfluride

Anthraquinon, PVC, PTFE, Mg

NH4ClO4, ZnO, Polychloroisoprene, NH4Cl, Dioctyl phthalate

C6Cl6, Mg, Naphthalene, Vinylidene polyfluride

Zn powder, Al powder, NaNO3, KClO4

Zn powder, ZnO, KClO4, C2Cl6, Neoprene, Mg powder

C2Cl6, Zn, ZnO, Guanidine nitrate

C2Cl6, RP, Guanidine nitrate

PVC powder, ZnO, NH4Cl, Thiourea, NH4ClO4

Fe2O3, Al, Calcium silicide, Mg, B, Binder

Chloroparafin, B, S, Mg, KNO3

Bi, Mg, NH4IO3, Binder

TA, MgCO3, KClO3, Stearic acid, Sucrose, PVA

CuCl2, K2CrO4, CuCrO3, Fe2O3, binder

RP, CuO, Mg, binder

Graphite fibers, RP, biscyclopentadienyl-iron, KNO3, Novolac binder

Red Phosphorous, NaNO3, Silicon, B, Zr, Polychloroprene binder

Talc Powder, Kaolin, CaCO3, MgCO3, NaHCO3, (NH4)2SO4, (NH4)3PO4



1- Placement Between
2- Blinding
3- Camouflage
4- Decoy
5- Signal
6- Pot
7- Aircraft Spray





M157/M1069,
M56/M58,

LVOSS, LB, M67,
M18,M825,M264,

M8

Fog oil,HC,
TA, TiO2,

Phosphorus

M56/M58, M76,
M81Graphite, Brass

M56/M58, M81,
P31Graphite



CLOSAT-3

AT-4, AT-5

(SACLOS)

Terminal HomingAT-6

IPB

1- Anti tank
2- Intelligence Process Battle (IPB)



1- Meteorological Influences

2- Favorable Condition
3- Averge Condition
4- Unfavorable Condition



2. http://www.scribd.com/doc/2513900/Army-FM 3-
5/Chapter 1, Appendix G, introduction, smoke-
operations.

3. William Eric Ashton, US Patent, (3329624), Composition
for producing smoke, (1963).

4. Lohr A. Burliardt and William G. Finnegan, US Patent
(3274035), Metalic composition for production of
hygroscopic smoke, (1966).

5. http://www. FM 100-62/Chapter 14, "NBC and smoke
support".

6. http://www.scribd.com/doc/2513900/Army-FM 3-
5/Chapter 1 introduction, smoke-operations, "Historical
Prespective".

7. http://www.scribd. Com/doc/2513900/Army-FM 3-
5/Chapter 1, Appendix G, introduction, smoke operations
"artificial obscurants".

8. http://www.scribd.com/doc/2513900/Army-FM 3-5,
Chapter 3, smoke-operations,

9. http://www.scribd.com/doc/2513900/Army-FM 3-
5/Chapter 1 introduction, smoke-operations, "Battlefield
application of smoke".

10. http://www.dodsbir.net/sitis/archives.
11. http://www.scribd.com/doc/2513900/Army-FM 3-5,

Appendix G, smoke-operations, (1996).
12. William eric Ashton, US Patent (3329624), composition

for producing smoke, (1967).
13. http://www.worldofmolecules.com/materials/graphite.
14. William G. Rouse; Raymond J. Maleck; Daniel J.

Hartman; Noel Gonzalez, US Patent (6412416),
Proplant-based aerosol generation devices and method,
(2002).

15. Ernst-Christian Koch, Axel Dochnahl, US Paten
(6581520), Pyrotechnic active mass for producing an
aerosol highly emissive in the Infrared spectrum and
impenetrable in the Visible spectrum, (2003).

16. Ernst-Christian Koch, Josef Schneider, US Patent
(6578492), Pyrotechnic Smoke screen units for producing
an aerosol impenetrable in the Visible, Infrared and
Millimetric wave range, (2003).

17. Katherine von Stackleberg and et al, ERDC/CERL TR-
04-29, Military smokes and obscurants fate and effects,
(2004).

18. The national aeademies press, Toxicity of military
smokes and obscurants, volume 2, (1999).

19. The national aeademies press, Toxicity of military
smokes and obscurants, volume 1, (1997).

20. Hector Joseph Zilcosky, Colebrook, Coon, US Patent
(3724382), Caseless smoke grenade including polyvinyl

chloride, (1973).
21. John L. Lombardi, Smoke operations FM 3-50

Headquarters, Department of the army Washington, DC,
(1996).

22. David R. Dillehay, Marshall,Tex., US Patent (5522320),
Low-toxicity obscuring smoke formulation, (1996).

23. US Patent (20120267016), Nontoxic obscurant
compositions and method of using same, (2012) .

24. Alexander J. and et al, US Patent (2407384), synthetic
fog or smoke, (1946).

25. Jean F. Vega, and et al, US Patent (4698108), Castable
smoke generating compounds effective against infrared,
(1987).

26. Horst Busel and et al, US Patent (5389308), Composition
generating an IR-opaque smoke, (1995).

27. Uwe Krone, Hamfelde; Klaus Moeller, Trittau, US Patent
(4376001), Smoke composition, (1983).

28. Andre Espagnacq; Gerard D. Sauvestre, US Patent
(4724018), Pyrotechnical composition which generates
smoke that is opaque to infrared radiance and smoke
ammunition as obtained, (1988).

29. Andre Espagnacq; Gerard D. Sauvestre, US Paten
(4697521), Method for opaquing visible and infrared
radiance and smoke producing 1987).

30. Charless A. Knapp, Wayne, N.J., US Patent (4438700),
White smoke sporting composition for training
ammunition, (1984).

31. Georg Prahauser and et al, US Patent (4238254),
Pyrotechnic smoke charge containing guanidine nitrate,
(1980).

32. Manfred Weber; Friendmar Hinzmann, US Patent
(4474715), Pyrotechnic smoke charge with preset
breaking points and channel ignitor, (1984).

33. Henry A. Webster, US Patent (4398977), Simultaneous
red smoke and bright flame composition containing
ammonium iodate, (1983).

34. Raef M. Tadros, US Patent (7124690), Smoke producing
mortar cartridge, (2006).

35. Earl Thomas Nlles, George A. Lane, US Patent
(3335039), Pyrotechnic disseminating composition
containing an aminoguanidinum azide, (1967).

36. Helnz Bannasch and et al, US Patent (5401976), Process
to camouflage heat emitting device and particle for
process, (1995).

37. Ernst-Christian Koch and et al, US Patent (6578492),
Pyrotechnic smoke screen units for producing an aerosol
impenetrable in the 2000).

38. Ernst-Christian Koch and et al, US Patent (6581520),
Pyrotechnic active mass for producing an aerosol highly
emissive in the 2003).

39. Willi Lubbers; Uwe Krone, US Patent (4210555), Process
for the generation of dense clouds for camouflage
purposes, (1980).

40. http://www.scribd.com/doc/2513900/Army-FM 3-
5/Appendix F, smoke-operations, weather and terrain,
humidity.

41. http://www.globalsecurity.org/military-FM 100-
61/Chapter 14. NBC and Smoke Support.

42. http://www.globalsecurity.org/military/library/policy/Ar
my-FM 3-50/Chapter 7, Visual-Infrared Obscurants
Military.

43. http://www.globalsecurity.org/military/library/policy/Ar
my-FM 3-50/Chapter 1, Visual-Infrared Obscurants
Military.

44. Department of the Army, FM 3-50 (field manual),
Chapter 1, Smoke operations, (1996).



Abstracts 3

An Investigation of Obscuring Smokes

A. Salmani Oskloo1

A. Mirzaie2

Smoke contains small particles. Its diameter is 1-10 micrometer of liquid, solid or fog that is
dissipated in the air as aerosol. The falling-down velocity is related to the size of smoke. For
formation of camouflage smoke, the presence of smoke composition, delivery system and rate of
wind are necessary.
In order to have effective obscuration, characteristics such as size, amount and color of smoke
should be taken into consideration. To produce obscuring smoke, in addition to smoke producing
material and smoke dissipating system, the wind speed is also necessary. The obscuring smoke has
various applications such that it is used for designation, deception, covering and obscuring different
targets. One of the main applications of artificially produced smoke is screening tactical operation
in the battle area and obscuring or designating military targets.
Although smoke is not considered as a lethal weapon and combat tool, its utilization always has
been considered as a tactic to mitigate the operational capability of an enemy. The obscuring smoke
is also used as a screen in an operation theater to cover targets against electromagnetic waves, and
hence, it renders the enemy's combat tools ineffective through obscuring their visibility and the
elector-optic equipment. Smoke is a useful enabler for covering targets and protecting forces,
installations, equipment and deception of the enemy in military operations.
The obscurant smoke has appropriate material, specific formulation and various dissipation systems
at any electromagnetic wavelength region (visible region of 0.4-0.7 microns, very near, near and far
infrared with wavelengths between 0.9-14 microns and radar region between 1-30 millimeter,
corresponding to about 10-300 GHz). This article discusses and investigates an brief background of
smoke, its various types, objectives of smoke operations, classification of smoke application, smoke
generating material, effective factors in selecting smoke generating material, types of smoke
distribution systems and its limitations, as well.

Key Words: Obscurants, Smoke Generating Material, Smoke Distribution System, Smoke
Characteristics, Electromagnetic Spectrum

1- Instructor and Academic Member of Imam Hossein Comprehensive University - Writer in Charge
2- Instructor and Academic Member of Imam Hossein Comprehensive University


	3
	3-3

