Jofsfaid

PP SN A A o ;r/L:Ju

6Jm|5m434f5‘,3:¢

"l e ST gl ek e

AYNYNG il s fu b
AYLFIY - oy Gl

VTN

T
i3 Lgh s St s 3gs o 4TS 393 gt 10 (Blas ol g e dad 40 aule (eg, e VO I agili Ve o) fu; shons &3 & Voous
a2gi 090 l,d S5 g ojlasllaae LB 5l Slasein 4 Wb e  SouSSG,b ol gl .ol 0,3 o5lail Al g 054 Sl g0
098 8,0, dials . all go p3Y dayl il 5l 50 0l 39 e s 0098 yidn dilelu g 15090 0ole p ogdle (g Liul 390 ol (gl ils
098 pte Lo 5 51 S 0g-d o ool il )5S BoS Clanl slais g e won 8 (5 I Cde (gly AT laigTa cnl Sglae
o lge oy 51 ooliiul Lol g sod gurme (Sox il 5 00iiS M SO Glgie dr 398 iz yo el ollss (pobie jo T (5,5,
Sllee adlaie )3 sl 5 los p jgo 4 )bl 395 sl las (eds Sllas (g5 Rl sl S Loy G plgie @
Gk 3l oods Kz 3l IS pos s e as 5 955 00yl eoliil 950 punblitng pSUl sl arle y Slaal iy (sl
5 Slaals Loy o 51 e blio g Slaal i bgy (sl rnlio (Il 058 550 08 o) Syl 9280 slalial g (S50 20 535 58
ST (G 4 l) (canblineg iUl zge Jobo (5 5l plaS 1o 50 (g il 093 tanl (allas Sliloe o Gadd b 5 g Sl
slodleluw 5 asicn slo g ae 3 ccslio Slgo 1o (o duo Yo 1Y jloly aml g 9,800 VE I 2/ g )3 4l o0 /Y
Jsloe 5050 olgs 098 (sLoo 11,5 (gaains 9o Sldas Slaal (ol glgil wgo 51 (5 paitrs amlu las ol jo .cunl alies yidy

el 00 gy g Cn ] lacusgame 5 050 idy sladilelu glgil J5090 Slge L3Sl o S50

rablineg Sl Cils (390 Slaogas g0 ity sbrailolu 5058 dlge drosiS ST ,L lave jlg aks”

Jgts i s = (B) e plol gl olRils sole i gae g (rye )
(é)w—“" fLal é.al} oKl wlc Céud gac g (20 -y



WAY Lo ) 0ylod oyl Jlw cJole pué aidlay o9y — soke dolibad .

S8 asdlas 8,90 0,5 50 y0 1) LoausSSG LU (los g0 o AS oS L

ls

b souias S U -l
d.l.a..m}jd..\ sw‘ ‘Jud LQ.\" r:l.) )‘ as A);QLA.D G’"“Ja 6&0&5;&3‘)L
s o o o 65K el 5 s on 055 Cuneels
U BB e s s &) ormb ysb 4 a5 sl 5 Ll Lol

* & . T . . .o a Y .o ..
B )l_t.c 9 o)S 9 L.':"l"""“‘ UYB)J e 6L®ul55.!a ¢ Ao Al o

.AS)|Q)‘)§ L@om&)b‘&swl 0y

" e g oS Sy )b - o
P s 5l e oleaiiS G L b 8 glaoniniS SO U 4
2,5 bl csias oS SH U g o X8 o )8 ool
9 3=30 gloolws (10,5 JBes oage 3l le— aSul (6l o
6395 g s g @lae clage cluals b ols 13 LT Slaaline
Glooa S S U 5ol cisd cladlors creds gl o, 5l
ddd o, 5 oolawl pls bl i b conlice g ags bB caiadon
L2000 i8S S ,U oo (Loias looaiiS SH,U a5l 38t
oo s S e 4l slaoaiS S 5l ke Ygans

e bl laosiS S 5 g g b 5 (e oy Dl
&l3050 Slge Iv] Qb o Sloly g g 8 o S >lg 0yskaie
¢ prnd dnST ole O Ldls aws 9o 4 Ol 1y ot
Sl 3) SelnS 92,5 (68 sloasw] (484, Ao oS5, 58) gus ds 0l
ol Giz 90 5 695 5 peiras ] eeailins S8 0 IS 5 (o
SdlS i b SLl s (S 09 e 9 @i Sl pog il

ol &5 Sleogas 9395 iy 2 -¥
Voo e o3l U lea o sl b mle o) slees L3 4 Yoo
boi ey [V 0] 0gi so a8 050 109,50 VO JI jiegil
ol o @lyd b ol oo 0,3 ojlail b 5 00y Sail wgs l)d
S il Cmd g WS oo 02 1) (S0 L g p0 25 >
(T3 ol Lajl5 ol yom 4y iy 99 ailga Iy oy Sl

2- Fog

3- Artificial Obscurants

4- Visual Obscurant

5- Bi Spectral Obscurant
6- Multi spectral Obscurant
7- Brownian Motion
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1- Electro Optic
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4- Smoke Blanket -
5- Nancy
6- HC (Hexachloroethane)

1- Microwave
2- Threshold
3- Imaging Thermal Effect
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6- Screening Smoke

1- Berger

2- White Phosphorus
3- Red Phosphorus
4- Screening

5- Scattering Light
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5- Protecting Smoke
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1- Smoke Pots

2- Haze Smoke

3- Protecting Smoke
4- Marking Smoke
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1- Marking Smoke
2- Carbon Black
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1- Hygroscopic
2- Non hygroscopic
3- Fog Oil
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Dhaavl ol s Ersd g Sy TiO,, Brass flakes, Carbon fibers, Carbon flakes )
haavl ol b 3l 5 ¢ g oSy TiO,, Brass flakes, Carbon fibers, Graphite flakes Y
[vaavl ol s Tr9S 9 S Red Phosphorous, Brass flakes, Carbon fiber Y
Dhaavl ol s Joly 5 & pg e Sye Brass powder, Graphite, Aluminum silicate, Chaff material £
[vaavl ol s JNoly g g oo Polymeric fiber, Brass powder, Graphite flake, Red Phosphorous o
haavl oS o3 F g g e Fog oil, Al powder 5
[v-aaav] oL S (HC Smoke): Zn, KCIO3, C;Cls, NH,CI v
[yrovvaaay ol S0 gy 5 yo C:Cls, ZnO, Al powder A
[yraraaayl oS Sy Fog oil a
[y¢] o s s 5 e Red Phosphorous, MnOz,'\ll\:lterf)e\CIéIIIBuig:j;sré’TNe;i;l)gtgsalic acid, Sucrose, KCIO3, y.
[yr.yyl oS b Sy Terephthalic acid, MgCOs, KC|03,(§\I;?23IC acid, Sucrose, Polyvinyl alcohol N
[yr] o L 05 g g Sye KCIOs, Nitrocellulose, Sucrose, NaHCOs, Al powder, Sebacic acid VY
[xv] oS s S5 E g g Se Red Phosphorous, Polymeric binder, MnO, ‘Y
[vv] o b S5 s g (e Red Phosphorous, KNO3, Mg, Binder A
[vv] ob; S5 G s g e Red Phosphorous, CaSO,, B, Viton A {Fluorocarbon rubber, (CsHF)x} Vo
[vv] ol s S35 F g s o Red Phosphorous, NaNO3, Epoxy binder VP
[vv] o L SUS5 B g S0 Sebacic acid, Nitrocellulose, Lactose, Al, KCIO3 VY
[xv] oS s S Cinamic acid, Nitrocellulose, Sucrose, NaHCO;, KCIO3 A
[yv] oS s o055 g 5 S0 RP, Mg, Viton A Va
[v-] ol S NH,CIO4, ZnO, Polyvinyl chloride, NH,CI, Nitrocellulose, Acetone Y-
[v¥] ol 05 g g Sye TiCl4, Phosphorous, CS,, CCl,, CO, )
[¥] ol 03 g g Sye CCls, Al, Li,COs, KCIO, Yy
[vol ol s sl Graphite, Mg, CLONACIRE115, Vinylidene polyfluride YY
[v#] ol Sy Anthraquinon, PVC, PTFE, Mg Yf
[vvl ol T8 9 S NH,4ClO4, ZnO, Polychloroisoprene, NH4CI, Dioctyl phthalate Yo
[YAxa] ol % C¢Cls, Mg, Naphthalene, Vinylidene polyfluride \td
[r-1] obj bes Ergp Zn powder, Al powder, NaNOs, KCIO, Yv
[val ol Crosd s Sy Zn powder, ZnO, KCIO4, C,Clg, Neoprene, Mg powder YA
[¥1] ol Sy C,Cls, Zn, ZnO, Guanidine nitrate Y4
[¥y] ob; Erws g Sy C,Cls, RP, Guanidine nitrate Y.
[rv] ol Sy PVC powder, ZnO, NH,CI, Thiourea, NH,CIO, gl
[rv] ol s Epsd 5 S0 Fe,0s, Al, Calcium silicide, Mg, B, Binder Y
[rv] ol s E s b 5 S0 Chloroparafin, B, S, Mg, KNO3 Y
[rv] ol Fpiss Bi, Mg, NH,10s, Binder vf
[l ol s o3P F g g S TA, MgCO3, KCIO3 Stearic acid, Sucrose, PVA Yo
[val N Ersd g Sy CuCly, K,CrO,, CuCrO3, Fe,03, binder ve
[v#] ol s Eras g Sy RP, CuO, Mg, binder Ty
[rvl ol b Joly g F g oo Graphite fibers, RP, biscyclopentadienyl-iron, KNOs, Novolac binder YA
[rAl ab; 98 9 S0 Red Phosphorous, NaNOs, Silicon, B, Zr, Polychloroprene binder !
[val o s Eynd 5 Sy Talc Powder, Kaolin, CaCOs, MgCO3, NaHCO3, (NH,),SO4, (NH4)sPO4 £
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1- Placement Between
2- Blinding

3- Camouflage

4- Decoy

5- Signal

6- Pot

7- Aircraft Spray
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1- Anti tank
2- Intelligence Process Battle (IPB)
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2- Favorable Condition
3- Averge Condition
4- Unfavorable Condition
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1- Meteorological Influences
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An Investigation of Obscuring Smokes
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Abstract

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
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