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Deflagrate:
* Flagrate “to burn”
¢ De “down” or away
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C,H;N;0,=> n*CO,+n*H,0+n*N,+n*0O

Typical CPK color assignments include:

hydrogen (H) white

carbon (C) black

nitrogen (N) blue

oxygen (Q) red

\\ / \ / fluorine (F), chiorine (CI) green

c /n bromine (Br) dark red
4 d iodine (1) dark violet

| & i noble gases (He, Ne, Ar, Xe, Kr) cyan
HC H phosphorus (P) orange
sulfur (S) yellow

boron (B), most transition metals beige

alkall metals (Li, Na, K, Rb, Cs, Fr) violet

alkaline earth metals (Be, Mg, Ca, Sr, Ba, Ra) | dark green

EEEERN NN ...

0 titanium (TT) grey
2 iron (Fe) dark orange
6 other elements pink
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C,HN;O, 2 nCO,+nH,0+nN,+
C,HN;O, = 7CO,+nH,0+nN,+ 3
OZN\C /Cn\c P
C,H,N;0, > 7CO,+2.5H,0+nN,+ |
HC\C/CH

C,HN,0, > 7CO,+2.5H,0+1.5N,+ o
C,H;N,0, » 7CO,+2.5H,0 + 1.5 5N, -10.5 0
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C=12 Inno non
H=1 In' non
N=14 |i7an non
0=16 |¥nn non

TNT n'2157'2 non
C7H5N305

TNT = (7X12)+(5X1)+(3X14)+(6X16) = 227 g/mol
IT'X AINXYT [¥nNA NI7E'n O"no 1jpwn awn
0=-10.5X16 = - 168 g/mol
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,L RDX n71772m 7w "72179m 7pwn aiwn e
C=12 [an® non
H=1 [am non
N N N=14 |i7an non
O2N/ ~_ \N02 0=16 I¥nn non

RDX n%7177m non
C3H6NGOG

RDX,,y = (3X12)+(6X1)+(6X14)+(6X16) = 222 g/mol
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[d — 2a) - (g)] X 1599.940
- MW

caHchOd c3H6N606

0.B
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[6—(2*3)—(%)]X 1599.940
o 222

0.B
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C;HNO; 2 nCO,+nH,0+nN,
C,HN,O, > 3C€0O,+nH,0+nN,
C,HN,O, > 3€0,+3H,0 +nN, , GH,
C,HN,O, > 3€0,+3H,0 +3N, o C| o
C,HN,O, > 3€0,+3H,0+3N,-30 2 \T/D\T/ ‘
HC\C/CH
o
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RDX N7177m 7w 2177 2pwn awn ¢

c=12 [nNo non
H=1 [n' non
N=14 li7an non
0=16 |¥nn non

c3H6N606
RDX = (3X12)+(6X1)+(6X14)+(6X16) = 222 g/mol

[IT'R INKY? [¥nNN NI717mM 2" ho 7pwn .
0=-3X16 = - 48 g/mol
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292 21.6 %




TR TR

7000 [
c
a
o O NG
2 6000 =
=
—
op PETN
>
S~
>
e~ RDX
5000 = QO uwx
T
4000 _0
1 | 1 | 1
-60 -40 20 0 +20

[%] [¥nn T8N

XA JIRM

010 DIMINKX

20




TR TR

Ammonium nitrate N71771M NNolI NaMd ¢

-~
1 1

N D )
1
cCZ2xITo

C,H,N,O,

+ NH4+

21

TR IIRD
Ammonium nitrate 171770 pwn 2w e

C=12 |nNo

H=1 nmn

N=14 l2Lal

0=16 Ixnn

CoHuN,0,
Ammonium nitrate,,,, = (a*12) +(b*1)+(c*14)+(d*16)=
(0X12)+(4X1)+(2X14)+(3X16) =

80 g/mol
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[d — (2a) - (g)] X 1599.940
0.B= MW

C.H,N_O, C,H,N,0,

B [3—(2*0)—(3)])( 1600
a 80

0.B = +20%
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C,H;N,0; 2 nCO,+nH,0+nN,
C3H4N203 > Q COZ +n HZO +n NZ
C,H,N,0, > 0€0,+2H,0+nN, CoH,N,0;
C3H4N203 - 0 COZ + 2 HZO + z N2
C;H,N,0; > 0CO,+2H,0+2N,+10
N :
N* NH4
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C=12 |nNo non
H=1 In' non
N=14 li7an non
0=16 I¥nn non

AN n%177in non
C,H,N,0;

AN,= (0X12)+(4X1)+(2X14)+(3X16) = 80 g/mol
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0=+1X16 =16 g/mol
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3NH,NO,+ CH, > €O, + 7H,0 + 3N,

Ammonium nitrate = 80 g/mol

Diesel fuel = 14 g/mol .
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14 14
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(3+80)+ 14 254 %
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At 180 °C: NH4NO3 —NH3+HNO3 -10 kcal/mol
1000 DMK
At 250 °C: NHaNOs -N20+2H20 +10 kcal/mol 1692C nonn
210¢eC hlale!
> 300 °C: NH4NO3 —2N2+4H20+02  +28 kcal/mol an'pa230eC  niponn
n7uni 325eC  arxaoT
ni7yn 260 eC nYIoT
4NHaNOs3 »2N H N 27 kcal | n7vni
4NO3 02+8H20+3N2 +27 kcal/mo 1% YW DRND DN
i
4NHaNO+CH2 ™ 3N247H204C0:  +82 keal/mol
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900~

800+

700

600 =

500

Velocit
get’of;’_“_".“_.__‘l_.

- 5000

—

|-4500
(—4000
I—3500

|- 3000

400

% Fuel Ol

Velocity of Detonation m/s

Moles /100 g

254

.20

.05

Note: )
Actual fumes may differ <
widely depending on the
conditions of uses

o +NO,
w2

9% Fuel Oil




29

P97 HOINY YW 2PN 772 N2WN

Level Typical Appearance

Level 0 No NOx gas
e

Lewel 1 Slight NOx gas

1A Localised

1B Medium

1C Extensive

Level 2 Minor yellow/orange gas

2A Localised

2B Medium

2C Extensive

Level 3 Orange gas

3A Localised

3B Medium

3c Extensive

Level 4 Orange /red gas

44 Localised

4B Medium

40 Extensive

Lewel 5 Red/purple gas

SA Localised

5B Medium

[ Extensive
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Stress

\ Plastic Region
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Elastic Region [(sound waves)

Specific volume (1/density)
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D'STIN YO1 'IniN
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ROTATING BAND LOCKING
GAS CHECK SEAT (GROOVES CUT PROJECTILE RING RIFLING
BY RIFLING)

CHAMBER BAND CYLINDER ORIGIN OF RIFLING

CHAMBER REAR SLOPE CHAMBER FRONT SLOPE BAND FRONT SLOPE
(SHELL-CENTERING SLOPE)

Fioure 6B4.—Details of breech and chamber (bag gun), with projectile seated.
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TasLe II. Granulation

D'STIN YO1 "IN

T "R nndars e . W'"WAN - 1P MWD 2T
Hiewe No. Maz. pereent Blevs Na. Max. pereent
1 4 B . B b
2 ] 3 12 5
3 8 8 16 ]
4 18 -] 30 B
5 16 3 40 5
6 20 8 50 5
T 40 3 100 T
8 100 5 270 50
Sa
Conatituent | Classen 1 through T and Class § only
class § pETEent
........... { 740 plus or mings 1.0 | 74.0 plus 1.0 minos 2.0
el 10,4 plus or minoa 1.0 | 10.4 plus 1.5 minns 1.0
o] 16.6 plus or minus 1.0 | 15.6 plus 1.5 minus 1.0
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Molecular structure of nitrocellulose
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stabilizer (click for spec sheet) Type
single-Base
Double-Base
Multi-Base
Single-Base

Multi-Base

Multi-Base

Solid Fuel

Specifiation
MIL-D-204

MIL-N-3399

DOD-M-64040
Mio%e 2. Dinitrotoluene (ONT)is a single-base:
i peE propellant stabilizer for NC-based propellants.
MIL-M-19719

MIS-35107
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Nitrocellulose ( Single-base 2%501n

powders)

Nitroglycerin ( double-base [===ln}~ I
powders)

NP I e
Hittogusnidine [ ulpiesbase oA RO o

DWITI NPXPRN ORDTR

Cotton  Nitric-Sulfuric Sulfuric  Guanidine
Lintlers Acid Glyclerin Acid Nitrate

Nitrocellulose Nitroglycerin Nitroguanidine (Picrite)

) — T

Single Base Double Base Triple Base
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Ingredient Function Formula % per mass
Ammonium Perchlorate Oxldizer NH4€I0, 68
Aluminum Fuel Al 20

HTPB Fuel-Binder G0, 115
Isgfgrun dilsocyanat Curative CigMiahy0s 0s

2IUVPN 2OWNRD 2T

stes| Caning

Saild Propedlant
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Lacquer Coating
High
Resistance
Bridgewire

|4

Pyrotechnic
Composition

Non-Conductive
Substrate

“—— Copper Foil
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