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Experimental Study on the Line Shock Wave in
Explosive Welding
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Abstract

In this paper results from experimental studies on the line wave detonation of explosive welding
were presented. Using the ultra high speed comera, the ling wave generation during the bonding,
process of composite materials was observed with an equilateral triangle lens. Experimental
results confirmed the line wave formation of the shock front. And the results indicated the
effectiveness of the ling wave detonation method in the explosive welding of similar or dissimilar

metals.
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Fig. 1 Detonators
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Fig. 2 Recommend method for connecting multi-
detonators: A series circuit provides a single
path for the current through all of the caps.
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of explosive cladding, Dr=6800m/s, Ds=23500
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Table 1 Chemical composition and explosive properties of Ammonium Nitrate

Chemical Composition Explosive Properties
- Nitroglycerine 6.0 - Detonation Velocity by 3,500 m/s
- Nitrocellulose 0.1 the Dautriche Method
- Ammonium Nitrate 66.0 - Bulk Density 0.96~1.05g/cc
- Sodium Nitrate 12.0 - Strength(R.W.S) by the Bal- 0.5%
listic Test
- Carbonaceous Materials 8.0
« Sodium Chloride 6.0 - sensitivity (Cap-Sensitive) No.6
- Stabilizer 1.0 - Theoretical Energy 880 cal/g

Fig. 5 Explosive lens used in this experiment which
has 120° apex angle, and consists of Ammonium
Nitrate and PETN

Table 2 Chemical composition of bonding metals

Steel (Base Plate) Aluminium (Flyer)
Fe 97.063 Al 99.529
C >1.284 Mg <0.008
Si 0.331 Si 0.057
Mn 0.796 Fe 0.342
P 0.0075 Mn <0.024
S <0.0048 Ni 0.023
Ni <0.032 Zn <0.016
Cr 0.103 Pb <0.096
Mo 0.036 Sn <0.008
A% 0.003 Ti 0.017
Ti <0.002 Cr 0.008
Co 0.027
W 0.069
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Fig. 6 Arrangement for explosive cladding experi- Fig. 7 kxperimental arrangement of explosive bond
ment: rough measures are 4.7m(L) x8.3m ing with explosive lens

(D) x4.0m (H), mode of collapse shows before
detonation process.
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Fig. 9 Series of formats of explosive lens, which shows little distortion of line wave at
the center
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Fig. 10 Simple expression of isosceles triangle lens generated stable plane wave

Fig. 11 Explosively bonded bi-metal, interface
between aluminium flyer and steel backing
metal
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