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D —Velocity of detonation

N'N7NNN 001 NIN'AN

N'YJI0TH NIN'fANA "NMIAa DTN ni'n

Po D V2E DIVIE
Explosive (g/em®)
Composition A-3 1.59 8.14 2.63 3.095
Composition B 171 7.89 2.70 2.92
Composition B 1717 7.91 2.79 2.84
Composition B 1717 791 2.71 2.92
Composition B 1.72 7.92 2.68 2.96
Composition B 1.72. 7.92 2.70 2.93
Composition B 1.72 7.92 2.71 2.92
Composition B 1.72 792 297 2.86
Composition C-3 1.60 7.63 2.68 2.85
Cyclotol (75/25) 1.754 8.25 2.79 2.96
H-6 176 7.90 2.58 3.06
HMX 1.835 8.83 2.80 3.15
LX-14 1.89 9.11 2.97 3.07
Octol (75/25) 1.81 848 2.80 3.03
Octol 1.821 851 2.83 3.01
PBX 9404 1.84 8/80 2.90 3.03
PBX 9502 1.885 7.67 2377 323
PETN 1.76 8.26 2.93 2.82
RDX 1.77 8.70 2.83 2.97
Tacot 1.61 6.53 2.12 3.08
Tetryl 1.62 7.57 2.50 3.03
TNT 1.63 6.86 2.37 2.89
TNT 1.63 6.86 2.44 2.81
TNT 1.63 6.86 2.46 2.79
Tritronal (80/20) 1.72 6.70 2i3% 2.89
mean = 2.97
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C - Charge mass

M - Metal mass
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Cast TNT: (C)
* Thickness: 0.5 cm.
* Density: 1.54 g/cm3

* VOD: 7.0 km/s

Steel Sheet : (M)
* Thickness: 0.25 cm.

* Density: 7.87 g/cm3

N'N7NNN 001 NIN'AN
NAIT

Cast TNT : (C)

¢ Thickness: 0.5 cm.

* Density: 1.54 g/cm3
¢ VOD: 7.0 km/s

Steel Sheet : (M)
e Thickness: 0.25 cm.
* Density: 7.87 g/cm3
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v M 12
V2E | |
Cast: (C)

Thickness: 0.5 cm.
Density: 1.54 g/cm3
VOD: 7.0 km/s

Steel Sheet : (M)

Thickness: 0.25 cm.
Density: 7.87 g/cm3

N'N7NnnNnn 001 NIN'An
NAIT

D 70
297 297

V2E = 2.357 km/s
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D — Velocity of detonation

Nn'n7nNn 001 NIN'An
NY2IVTH NN'ANA 712 DTN NN

Po D V2E DIV2E
Explosive (g/em®)
Composition A-3 1.59 8.14 2.63 3.095
Composition B 171 7.89 2.70 2.92
Composition B 1917 791 279 2.84
Composition B 1.717 7.91 2.71 2.92
Composition B 172 7.92 2.68 2.96
Composition B 172 7.92 2.70 2.93
Composition B 192 7.92 2.71 2.92.
Composition B 1.72 792 277 2.86
Composition C-3 1.60 7.63 2.68 2.85
Cyclotol (75/25) 1.754 8.25 2.79 2.96
H-6 176 7.90 2.58 3.06
HMX 1.835 8.83 2.80 3.15
LX-14 1.89 9.11 2,97 3.07
Octol (75/25) 1.81 8.48 2.80 3.03
Octol 1.821 8.51 2.83 3.01
PBX 9404 1.84 8/80 2.90 3.03
PBX 9502 1.885 7.67 2377 323
PETN 1.76 826 2.93 2.82
RDX 1.77 8.70 2.83 297
Tacot 1.61 6.53 2.12 3.08
Tetryl 162 7.57 2.50 3.03
TNT 1.63 6.86 237 2.89
TNT 1.63 6.86 2.44 2.81
TNT 1.63 6.86 2.46 2.79
Tritronal (80/20) 1.72 6.70 232 2.89

mean = 2.97
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Cast TNT: (C)

¢ Thickness: 0.5 cm.
¢ Density: 1.54 g/cm3
¢ VOD: 7.0 km/s

Steel Sheet : (M)
* Thickness: 0.25 cm.
¢ Density: 7.87 g/cm3

N'N7NnnNnn 001 NIN'An
NAIT

M<

C
M uxXannX2wXniooy  NIRX2nn X 0.25X7.87  0.25X7.87

C quxXannXawXnooy  IKXannX05X154  0.5X154

M _ (0.25) X (7.87)

C~ (05)X(154) 2555|

Detonation Sheet : (C)
¢ Thickness: 0.5 cm.

* Density: 1.54 g/cm3
¢ VOD: 7.0 km/s

Steel Sheet : (M)
e Thickness: 0.25 cm.
* Density: 7.87 g/cm3

Nn'n7nNn 001 NIN'An
NNRAIT

D 7.0
Vv2E = ﬁ —ﬁ = 235?!(-?‘?‘11’5

M _ (0.25) X (7.87)

C~ (05)X(154) 2559)

M 1 1
V=+2E X (2K +3)7%% = 2357 X (2 X 2.555 + )% = 101 km/s
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V{shell) = 2+ m# 20+ (5— 0.5) = 565 cm?®
Composition B: V (explo) = w=r?*h
* Radius:5cm.
* Hight:20cm
e Density: 1.72 g/cm3 V(explo) = m* 4.5% %20 = 1272 cm?®
e VOD:7.9km/s
M _=565*7.87=4446¢
Steel shell:
¢ Thickness: % cm
* Density: 7.87 g/cm3 C=1272*1.72=2187¢g
N'N7NNn 001 NIN'AN
NNRAIT
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r2]| =
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I
———
[
o=
+
ol | =
R

Composition B:
* Radius:5cm.
Hight : 20 cm
e Density: 1.72 g/cm3
VOD: 7.9 km/s

Steel shell:
¢ Thickness: 0.5 cm
* Density: 1.54 g/cm3

M =565=7.87=4446 g

C=1272*1.72=2187¢

C

M .1 =0.5
V= ZE«(2 —+—)
( v 2+3) |
V =266 (2 4445+1)_ﬂ'5 124k
— ] * ¥ = — 1.
2187 * 2 o
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ITAG — International Technical Ammunition Guidelines

For fragmenting munitions when public access | D = Distance (m)
is poss;'b.fe to the demolition range area. AUW = All Up Weight of Ammunition or Bare Explosives

D = 634(AUW)"® (o

For fragmenting munitions when public access
is denied to the demolition range area.
D = 444(AUW)"®

For bare exposed explosive only.
D = 130(AUW)"?

Table 24: Simple Range Safety Distances

1
634 * 56 = 829 meter q1No2 0011 Y91 Mnin D' 511y awn
- D'NITRI NIMMYNY

1 qMoa Ta%a yo1 mnin DI 511ay avn
130 # 53 = 222 meter D'NATRI NIMWUNY
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Y91 Mnin 7w W NNy
TNT 2101 Y92 MINY7 ON'A Y91 ININA NIAK NRANIX NIND NXIYN

7V NHY VIV DITIMX DA 12 ANIXRD NIND
?TNT D7 andY

. Ywaww  awn ymmn

065 oo TNT ANFO tnt eq = 0.6

- o082 94/6 oo ANFO 1 kg TNT = 1/0.82 = 1.21 kg ANFO
_ 90/10 ANSU

1 82/18 AN/Alu
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{a) (b) (c}

PRESSURE

DIRECTION OF TRAVE L —————

Figure 6-1 Illustrating the development of explosive shock. Assumed initial pressure pulse is shown as (a) and successive configurations (b)
and (c) are formed by differing speeds of its parts.
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x = ANGLE OF INCIDENCE
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Hopkinson Cranz Scaling Law — ni'p
Dn'7n 'gin
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W Y910 iIn 7pwn v 'whwn waiwn 127 R Nnn N0 IXINND
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Real scale

~- kd —

kR

Small scale

Hopkinson Cranz Scaling Law — nn'p

KNAIT— 01 '‘pin

D' 8 77wna TNT T (I
pnon 100 nvnn N 7NN

NNT DI 1Y D727 WM nniT aixna TNT yon 7pwn TR
?pmon 250 pnana

) pp’% ‘—' ]

250 meters 100 meters
Charge weight? 8 kg TNT
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Hopkinson Cranz Scaling Law — nin'p

R NNAIT— D' '7In
2=
HKE 0'MIAI7'7 8 7pwna TNT W™D Im
nnoun 100 nvAn ™A 7NN
NNT D' Y N72E7 WA AT Aixna TNT yon 7pwn TR
100 100 meter ?0m0n 250 pnna
Zgsoom) = —1 = — =50 1
83 kg3
R
260 | meter W1/3 =
Zsomy =3 | "3 .
1 250m 250m
= = =5 kg
we Zizsom)  S50m_ il 250 meters 100 meters
B Charge weight? 8 kg TNT
W =5%=125kg
Hopkinson Cranz Scaling Law — nn'p
R NNAIT - D17 'pin
Z="—
H/E D'MAI7'7 8 7pwna TNT W™ 1M
pnon 100 nvnn N 7NN
NNT DI 1Y N72E7 AT N nixna TNT (yon 7jpwun nmR
100 100 meter ?01un 250 pnna
Zaoomy = —T =5 =50 1
kg®
wa kg®
1 250m 250m
= - - 1/3
w Zizsomy  S0m Ak 250 meters 100 meters

125 kg TNT 8 kg TNT

W =05%=125kg
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2?TNT
~ awawe 2w yomim
_ o'nmo TNT C4=1.33
[os2 T 4B ANFO 1kgC4=1.33kg TNT
L e AN/Aly
,_ R Hopkinson Cranz Scaling Law — nn'p
=
L 7V DY NIYXNKA AW - D' 'PIN
DIV YO1 "nin 11y
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1kg C4=1.33 kg TNT non 100 nunn ImN 7nn

NNT DI 1Y D727 Wi AniT nixna C4 yun 7pwn TR
?pmon 250 pnna

Wes = 1.33 Wypr H >

s = 7= 94kg 250 meters 100 meters
1.33
125 kg TNT 8 kg TNT

94 kg C4
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Hopkinson Cranz Scaling Law — nin'p
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GIVEN: P, peak pressure in kPa or ps
THE

PPL, The peak sound pressure level fn dB Is glven by:

PPL =20 log (P)+ 153.98 dB, P tnkPa
PPL =20 log (P)+ 170.75 dB, P In psi

170

PPL, PEAK SOUND PRESSURE LEVEL (dB)

Sound pressure and
Sound pressure level
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| Graphs and equations also available
" for parallel blast winds. All formulas
listed in Appﬁ:ndix B of paper ‘ |
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