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Table 1 Composition of emulsion matrix
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Fig. 1 SEM pictures of uncoated and coated MgH, with paraf-

fin

2.2 HLKEH

T2 A iy MgH, BUE A FLILKE2Y . R B
MgH, 3 A A B 7L Ak i, 2 Rzl A 56 5 i ok
S A BB AR LR, T 7 LA S b SR
P, A T R . R MgH, BRI I
REJE % BE UL o

Py AL MgH, TUf SFL AL KR 25 - K B 1Y
MgH, #3 R 5 BB ROk IR 5 )5, in A 21 3L 4k ik it b ol
IFLAKE 25, BES TRRR (Y D R 2 7E FL AL BT b B R T
ABEARH, AL IS 1 MgH, B ok £ 2R 2 5 B IR
s AR o

N T R IUR R i 75 3R MgH, B S L AL
KE 25 I RS PR RE , 52 900Ks L 5 4% G0 95 3 ol Bk Y 5L AR
AT T MRS MEZRIETT I 2 FR

® 2 REFKEZ BT T
Table 2 Different formulation designs of emulsion explosives
%

emulsion glass uncoated coated

emulsion explosives . )
P matrix ~ microspheres MgH,  MgH,

MgH, chemical sensitization 98 0 2 0
MgH, physical sensitization 96 2 0 2
glass microspheres sensitization 98 2 0 0
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Fig. 3  Pressure-time curves of the underwater explosion of

three kinds of emulsion explosives
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Table 3 Shock wave parameters of the underwater explosion of three kinds of emulsion explosives

parameters of shock waves py/MPa 0/ps i/Pa-s t, /ms E,/MJ - kg™ E,/M) - kg™ E/MJ- kg~
13.63 36.64 694.97 67.20 0.635 1.687 2.712
glass microspheres sensitization 13.27 40.84 687.92 68.60 0.597 1.624 2.588
13.56 37.32 712.73 73.40 0.608 1.659 2.641
average values 13.48 38.27 698.54 69.73 0.613 1.661 2.647
standard deviation 0.156 1.840 10.438 2.655 0.016 0.026 0.051
14.63 37.16 729.78 75.80 0.732 2.118 3.356
MgH, chemical sensitization 14.74 36.18 761.57 75.50 0.776 2.116 3.429
14.76 38.04 743.45 76.90 0.745 2.241 3.501
average values 14.71 37.13 744.93 76.07 0.751 2.158 3.429
standard deviation 0.057 0.760 13.021 0.602 0.018 0.058 0.059
12.67 44.05 805.60 72.20 0.643 1.968 3.028
MgH, physical sensitization 12.93 45.40 797.75 74.80 0.673 2.132 3.242
12.86 47.57 810.11 72.70 0.668 2.025 3.127
average values 12.82 45.67 804.49 73.23 0.661 2.042 3.132
standard deviation 0.110 1.449 5.1070 1.126 0.013 0.068 0.087

Note: py is the shock wave peak pressure, @ is the shock wave attenuation time, i is the shock wave impulse, Eis the specific shock wave energy, E, is the specific

bubble energy, and E is the shock wave total energy.
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Fig.4 Brisance testing experiments of emulsion explosives
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Fig.5 Detonation velocity experiments of emulsion explosives
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Fig.6 Experimental results of lead block compression of dif-

ferent formulation emulsion explosives
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Table 4 Detonation parameters of three kinds of emulsion ex-

plosives
. . density brisance detonfitlon

emulsion explosive 5 velocity

/g + cm /mm 5
/m -s

glass microspheres sensitization 1.24 16.10 4534

MgH, chemical sensitization 1.25 19.15 4950

MgH, physical sensitization 1.28 24.30 4689
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Effect of Sensitizing Methods on the Detonation Performances of MgH,-based Hydrogen Storage Emulsion Explosives

CHENG Yang-fan' >, WANG Quan'~’, SHEN Zhao-wu’, GONG Yue', TANG You-fu' , YUAN He-ping', QIAN Hai'
(1. School of Chemical Engineering, Anhui University of Science and Technology, Huainan 232001, China; 2. Department of Modern Mechanics, University of
Science and Technology of China, Hefei 230027, China)

Abstract: To study the effect of sensitizing methods on the detonation performances of MgH, -based hydrogen storage emulsion ex-
plosives, the underwater explosion and brisance testing experiments of two kinds of hydrogen storage emulsion explosives were
carried out. With the help of experimental data and theoretical analysis, the relationships between the work capability and bri-
sance of MgH, -based hydrogen storage emulsion explosives were studied and the theory of using the specific impulse to express the
brisance of explosive was adjusted. The results show that in the physical and chemical sensitization of MgH,-based hydrogen stor-
age emulsion explosives, MgH, powders play the roles of energetic additive and chemical foaming agents, respectively. Compared
with the chemical sensitization, the specific shock wave energy, specific bubble energy and total energy of the physical sensitiza-
tion of MgH,-based hydrogen storage emulsion explosives are decreased by 11.98%, 5.38% and 8.66% , respectively, but its
brisance (lead block compression value) is increased by 5.15 mm, which means that sensitizing methods have significant impact
on the work capability and brisance of MgH,-based hydrogen storage emulsion explosives.

Key words: emulsion explosive; hydrogen storage material; sensitization; underwater explosion; detonation performance
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