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Fig. 1 Top view of test equipment of detonation velocity
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Table 1 Parameters of explosive welding of aluminum- steel
charge at charge mass layout a
material unit area mass . thickness ~ 52P
s ratio /mm
/g +cm /g /mm
aluminum-steel 2.08 600 1.93 32 7
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Table 2 Characteristic temperature of thermal decomposition
and thermogravimetry ratio of expanded ANFO explosive of

low detonation velocity used in explosive welding

heating rate TG starting TG end TG loss  exothermic peak
/K - min~" temperature/°C temperature/°C rate/% temperature/°C
5 227.2 251.0 98.3 251.2

10 243.7 271.5 98.3 271.3

20 255.4 287.0 98.4 286.8

40 275.7 305.7 98.8 305.6
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Fig. 3  Particle microstructure of expanded ANFO explosive

sample ( x40)
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Table 3  Effect of the explosive layout thickness on detonation

velocity

1

diameter/mm detonation velocity/m -« s~

30 1976
40 2092
50 2174
60 2293
70 2358
80 2369
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Fig.4 Oscillogram of ultrasonic detection to composite plate

of aluminum- steel
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Experimental Study on Expanded ANFO Explosive of Low Detonation Velocity Used in Explosive Welding

HUANG Wen-yao', YU Yan', WU Hong-bo', LI Ya’, YOU You®, YUAN Sheng-fang'
(1. School of Chemical Engineering, Anhui University of Science and Technology, Huainan 232001, China; 2. China Shipbuilding Industry Corporation,
Luoyang Ship Material Research Institute, Luoyang 471039, China; 3. Zhengzhou Yuguang Clad Metal Material Co. , Lid, Zhengzhou 450001, China)

Abstract. In order to solve the problems of poor homogeneity and unstable explosion property of low detonation velocity explosive
used in explosive welding. Ammonium nitrate was mixed with microcrystalline, octadecylamine acetate, diluents, and water at
115 ~125 °C, and it was dehydrated at —0.07 ~ —0.09 MPa. The thermal safety, microstructure and mechanical sensitivity were
analyzed, the effect of the explosive layout thickness on detonation velocity was also studied, and the explosive welding test on
aluminum-steel plate was done. The results show that the component has a good the mixing uniformity, the mechanical sensitivity

“', and the recombination rate of ultrasonic flaw detection is up to 99%,

is low, the detonation velocity is 1900 ~2400 m - s
which can satisfy the requirement of explosive welding of metal plate.
Key words: applied chemistry; expanded ANFO explosive; diluents; mixing; low detonation velocity; explosive welding.
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