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Fig.1 Morphology of aluminum powders
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Fig.2 Schematic diagram of the experimental device
1—pressure gage,2—electrode,3—sample container,
4—solenoid valve,5—check valve,6—control system,

7—air reservoir,8—pressure transducer,

9—temperature sensor, 10—gas tube
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Table 1 Explosion parameters of micro/nano-aluminum mix-
ture

concentration of maximum

) nano-aluminum (dp/dv),,,.
No. aluminum dust pressure
content/% /MPa-s™

/g-m~3 /MPa
1# 344 0 0.82 1.75
2# 342 5 1.02 3.16
3# 342 10 1.30 3.56
4# 343 15 1.16 3.12
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Fig.3 Overpressure of fuel-air explosive with different solid/
liquid ratio in varying ignition energies
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Table 2 Maximum pressure and maximum temperature of

fuel-air explosive under different ignition energies

ignition maximum pressure/MPa ~ maximum temperature/°C
nergy/J 30/70  50/50 60/40 30/70  50/50  60/40
28.00 0.52 0.82 1.08 1118 1298 1500
22.68 0.52 0.64 1.06 1081 1278 1467
20.23 0.48 0.64 1.02 1001 1268 1410
17.92 0.42 0.6 0.96 921 1216 1365
15.75 0.34 0.52 0.96 889 1210 1350
13.72 0.28 0.48 0.92 841 1008 1298
11.83 0.28 0.38 0.9 834 986 1158
10.08 - 0.34 0.88 - 902 918

8.47 - - 0.78 - - 894

3 B S AN TR SRR TR A% Rl T LG R R
25 SN2y e KB IE TR D) B T 2R (d T/d),, R K AR
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11.83 )34 K ) 28 J, [E W Lk 30/70 #K k25 S ME 25 1)
(d7/d0),, M 1821 °C-s' 8 R F| 3247 °C-s7', (dp/dD),,,
M 6.40 MPa-s ' 1 K % 24.25 MPa-s™', 3 H.[# /i lt ~
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HAMFE AR, %A BRI, 7R ALK 05 K
0 Fl A RO S A 24 B e S I ) ZURR R B K
B 114 388 KT 184 5

T3 OAIE RCRE T HRRE 2 K 24 e R ) R E 1 TR
Table 3 Maximum rise rate of pressure and temperature of

fuel-air explosive under different ignition energies

ignition (d71/dt) . /°C*s™ (dp/db),,,/MPa-s™
nergy/J 30/70  50/50 60/40 30/70 50/50 60/40
28.00 3247 7969 10817 24.25 40.00 60.87
22.68 3146 7221 10576 20.92 31.22 40.94
20.23 2919 7072 10179 11.02 31.20 38.23
17.92 2690 7069 9817 9.58 23.98 29.53
15.75 2112 6096 7088 7.78 16.02 22.35
13.72 1987 4730 6876 6.45 15.66 21.64
11.83 1821 3531 6080 6.40 5.21 12.38
10.08 - 3230 3801 - 4.66 12.11
8.47 - - 2808 - - 10.72
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Fig.6 Explosion temperature of fuel-air explosive with differ-

ent solid/liquid ratio
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Explosion Characteristics of Fuel-air Explosive Containing Micro/Nano-aluminum Powder

FANG Wei', ZHAO Sheng-xiang', ZHANG Qi*, JIN Da-yong'
(1. Xi'an Modern Chemistry Research Institute, Xi'an 710065, Chinas 2. State Key Laboratory of Explosion Science and Technology » Beijing Institute of
Technology, Beijing 100081, China)

Abstract: A 20 L explosion device was used to study the explosion characteristics of fuel-air explosive containing micro/
nano-aluminum powder. Results indicated that when adding 5% and 10% nano-aluminum to micro-aluminum, the maximum
pressure of mixed powder increased by 24.2% and 58.5%, respectively. The maximum rate of pressure rise increased by 80.6%
and 103.4%. The nano-aluminum would not have any contribution to the explosion effect while its content was more than 10%.
For the fuel with a solid/liquid ratio of 30/70, while the ignition energy increased from 11.83 ] to 28 J, the explosion pressure
consequently increased from 0.28 MPa to 0.52 MPa, meanwhile the explosion temperature increased from 834 °C to 1118 °C,in-
dicating that the explosion parameters of FAE could be improved by increasing the ignition energy. Increasing the content of mi-
cro/nano aluminum powders could effectively increase the explosion pressure and temperature of FAE.
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