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[ ABSTRACT]

Influences of temperature and air pressure changes on detonation velocity and brisance of emulsion ex-

plosive were studied under the condition of simulating plateau environment, and microstructure of emulsion explosive was

observed by microscopic method to explore the reasons for its performance changes. It was helpful to guide the use of emul-

sion explosive and the design of blasting parameters in plateau area. Experimental results show that the performances of

emulsion explosive remain basically unchanged when the temperature remains unchanged at 0 °C and the altitude is 2 500 m

or below, while they will decrease rapidly when the altitude is above 2 500 m. However, if the temperature decreases with

the increase of altitude, detonation velocity and brisance of emulsion explosive will decrease rapidly. When the altitude is

between 2 500 m and 3 500 m, sensitized bubbles of chemically sensitized emulsion explosive begin to transform into inef-

fective bubbles.
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Tab.1 Pressure and temperature at
different altitudes
4K/ m UK/ Pa i ]/ C
0 101 300 0
500 96 000 -3
1 500 85 400 -9
2 500 74 800 -15
3 500 64 200 -21
4 500 53 600 =27
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Tab.2 Detonation velocity of emulsion

explosives in different plateau environments

WK/ =54 v,/ v,/ v/
m € (mes™) (m-s™') (m-s™)

0 0 4 316 4 244 4 280
500 -3 4153 4 056 4 015
1 500 -9 3 828 3762 3795
2 500 -15 3504 3 494 3499
3 500 -21 3351 3294 3323
4 500 =27 3017 2912 2 964
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Tab.3 Brisance of emulsion explosives in different plateau environments

mm
7% B/ hy h, Ah AR
m C 17 o o 17 o

0 0 60.00 60.02 46.32 46. 66 13.68 13.36 13.52
500 -3 59.98 59.99 46.97 46. 88 13.01 13.11 13.06
1 500 -9 60. 01 60. 00 47.19 47.21 12.82 12.79 12. 81
2 500 -15 60.02 60.02 47.86 48.03 12.16 11.99 12.08
3 500 -21 59.98 60.00 49.18 49.08 10. 80 10.92 10. 86
4 500 -27 60.00 59.99 51.23 51.07 8.77 8.92 8.85
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Tab.4 Detonation velocity of emulsion explosives

under different pressures at 0 °C

I S/ v,/ v,/ v/

/m P (mes™) (m-s?) (mos™)
0 101 300 4316 4244 4 280
500 96 000 4 251 4169 4210

1 500 85 400 4219 4 156 4 188

2 500 74 800 4018 4106 4 062

3 500 64 200 3726 3 825 3775

4 500 53 600 3452 3 566 3509
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under the same pressure at different temperatures
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Tab.5 Brisance of emulsion explosives under different altitudes at 0 °C

mm

R/ m 1” : 2 I : 2 1” - 2 ah
0 60.00 60.02 46.32  46.66 13.68 13.36 13.52
500 60.01 60.00 46.62  46.47 13.39 13.53 13.46
1500 59.98 60.01 46.73 46.65 13.25 13.36 13.31
2 500 60.02 60.01 47.13 46.97 12.89 13.04 12.97
3500 60.00 59.99 47.98  48.05 12.02 11.94 11.98
4500 60.03 60.00 4920  48.99 10.83 11.01 10.92
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Fig.2 Microstructure images of emulsion explosives in different plateau environments
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