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Fig.1 The preparation process of ammonium amine explosive
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Fig.4 Diagram of a one-time detonating device
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Fig.5 Microstructure of explosive samples
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Fig 6 Sensitized bubble size distribution
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Fig.8 Comparison chart of actual density and theoretical density of ammonium amine explosives under different
deep-water hydrostatic pressures
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Fig.9 Comparison images of explosives before and after restoration
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Fig 10 Explosive velocity of ammonium amine explosives under different deep-water hydrostatic pressures after
depressurization
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Table3 Explosive velocity values of ammonium amine explosives under different'\deep-water hydrostatic
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Fig 11 Explosive velocity of ammonium amine explosives under different deep-water hydrostatic pressures
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Effect of Deep-Water Hydrostatic Pressure on the Performance of
Ammonium-amine Explosive

WANG Junhao, HUANG Wenyao, WANG Quan, TONG Kai, YUAN Wenjie,
HUANG Daguang, WENG Qiuhong
(School of Chemical Engineering and Blasting, Anhui University of Science and Fechnology,
Huainan 232001, Anhui, China )

Abstract: To investigate the explosion performance of ammonium=amine explosive under deep-
water hydrostatic pressure, an experimental simulation device for blasting charges under deep-
water hydrostatic pressure was designed. An optical ymicrescope was used to observe the
microbubble changes of the explosive after being subjected/to’ deep-water hydrostatic pressures of
atmospheric pressure (0.1 MPa, 0.2 MPa, 0.3 MPa;/0:4 MPa) for 1 hour followed by pressure
relief and recovery. Fiji image analysis technology<was adopted to microscopically characterize
the distribution and size of sensitized bubbles;.and-the density of the explosive under continuous
hydrostatic pressure was measured. The detonation velocity of the explosive loaded in a 40 mm
outer-diameter PVC charge tube was tested uhder atmospheric pressure, after pressure relief, and
under continuous hydrostatic pressure. The results show that deep-water hydrostatic pressure
exerts a significant effect on th¢ performiance of ammonium-amine explosive. For the ammonium-
amine explosive initiated after’pressure relief and recovery, detonation velocity increases from
4313 m-s™! to 4621 m-si! within the pressure range of 0~0.2 MPa, then decreases continuously
when the pressure exce€ds 0.24MPa, reaching 4072 m-s™' at 0.4 MPa. For the ammonium-amine
explosive initiated/under continuous hydrostatic pressure, the variation of explosive density with
pressure conforms t0 the fitting curve p=0.47P%43+1.02. Its detonation velocity reaches a peak of
4448 m-s™! at 0.1 MPa, drops to 3722 m-s™! at 0.3 MPa, and fails to detonate at 0.4 MPa. Within
the pressure/range ot 0~0.3 MPa, the ammonium-amine explosive possesses resistance to deep-
water hydrostati¢ pressure and exhibits good recoverability after pressure relief.

Key words:/ ammonium nitrate explosives; deep-water hydrostatic pressure effect; simulatio

n device; density; detonation velocity



