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Table 1 Physical and chemical characteristics of the test samples''"!

fuel density(20 °C) / g-cm™ boiling point/ °C flash point / °C calorific value / MJ-kg™ mass / g
PO 0.83 34.2 =37 32.47 800.0
BTPOM, 0.85 171-253 67 33.25 836.4
DMM, 0.96 105 30 29 964.4
1-butanol 0.81 17 35 36.07 784.7
2-butyl alcohol 0.81 99.5 24 35.99 787.2

22 RKRAFEMEE

1R TAEB N LB B IE 576 IR 1Y 25 4 7R 32
Kl etk A 2 2545 AR 43 51 84 mm Al 25 mm,
AR50 200 mm 1134 mm, 2% T EEJE Jg 3 mm
B R A LM (PVC) MK,

- 8# detonator
- burster tube

- burster charge

- fuel

a. sketch b.
B 1 mEsTion ZIE
Fig.1 Diagram of the shell of fuel air explosive(FAE)
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Fig.8 The typical infrared thermal photo
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Fig.9 The maximum surface temperature of the fireball with

different time
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Table 2

high-temperature duration of the fireball

The maximum surface flame temperature and

maximum surface duration duration
test sample

temperature/°C (>1000 °C)/ms (>500 °C)/ms
BTPOM, 1142.1 80 375
DMM, 1070.8 40 113
1-butanol 1197.6 80 711
2-butyl alcohol 1198.0 80 301
PO 1077.8 40 1250
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Table 3 Damage values of the heat-guide line

Q/k)+m™

damage effect

1030 ignite the wood
592 death

392 heavy injury

375 third-degree burn
250 second-degree burn
172 light injury

125 first-degree burn

4 minor injury

<1.6 no effect
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Table 4 PROBIT equations of explosion damage on humans
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Table 5 PROBIT equations of explosion damage on buildings

type of damage

PROBIT equations references

minor damage (broken windows, displacement of doors and window

frames, tile displacement, etc.)

major structural damage (cracks in walls, collapse of some walls)

collapse (building partially or totally demolished)
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Table 6 Damage consequence analysis for outdoor humans
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Table 7 Damage consequence analysis to buildings

distance from main damage on humans (R)

test sample the explosion’s

o
centre/m eardrum rupture/%

1 67
54

BTPOM,

[)NNC; B N GV S
~N

66
61
32

DMM,
14

U~ W N

65
56

21
1-butanol

o A~ W N
[e}

=)}
€21

2-butyl alcohol

[)NNC; B N GV S}
w

main damage on buildings (R)

distance from

69

39
PO
19

A W N

L, minor major
test sample the explosion’s collapse
damage structural
centre/m
/% damage/%
1 27 63 0
2 21 95 0
3 14 0 0
BTPOM,
4 4 0 0
5 2 0 0
6 2 0 0
1 41 17 0
2 31 47 0
3 20 0 0
DMM,
4 9 0 0
5 3 0 0
6 2 0 0
1 25 74 0
2 16 0 0
3 11 0 0
1-butanol
4 3 0 0
5 2 0 0
6 4 0 0
1 29 55 0
2 16 0 0
3 13 0 0
2-butyl alcohol
4 4 0 0
5 2 0 0
6 3 0 0
1 63 3 22
2 36 31 0
3 37 27 0
PO
4 24 0 0
5 12 0 0
6 9 0 0
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Design of New Liquid Component of Fuel Air Explosive and Its Damage Power

SONG Xian-zhao', JIANG Jun', AN Gao-jun’, WANG Yong-xu’, CUl Sai-nan’, LI Bin', XIE Lie-feng'
(1. Department of Safety Engineering , School of Chemical Engineering , Nanjing University of Science and Technology, Nanjing 210094, Jiangsu, China; 2.
Betjing Institute of New Energy Technology, Betjing 102300, China; 3. Ningbo Branch of Chinese Academy of Ordnance Science , Ningbo 315103, China)

Abstract: To explore the liquid components of high-potential Fuel air explosive(FAE) with better damage power, taking the tradi-
tional typical fuel (propylene oxide) as reference, polymethoxy dibutyl ethe(BTPOM,), polymethoxy dimethyl ether (DMM,) ,
1-butanol and 2-butyl alcohol were selected as research object. A pressure testing system, high-speed camera and infrared ther-
mal image were used to record the experimental data. The cloud explosive characteristics of the 5 fuels with 18g RDX as central
burster charge and 160g TNT as secondary explosive were studied. The results indicated that the critical initiation energy of the
DMM,was higher than that of the other fuels. The relationship of the damage radius of thermal radiation among 5 fuels was as fol-
lows: propylene oxide (18.9 m) >2-butyl alcohol (16.6 m) >1-butanol (16.0 m) >DMM, (15.6 m) >BTPOM, (12 m). The
damage effects of 5 fuels on people and buildings were evaluated by the PROBIT equation, and the results showed that the dam-
age effects of 1-butanol and 2-butyl alcohol were better than those of BTPOM, and DMM,, and the propylene oxide had the best
damage effect.

Key words: fuel air explosive(FAE) ;liquid fuel;damage assessment
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