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Fig. 2 Aluminum honeycomb panel Fig. 3 Aluminum honeycomb explosive
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Fig. 4 Schematic of explosive welding set-up
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Table 2 Experimental results of mechanical properties of explosive clad plate
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Fig. 6 Image of actual tensile shear failure specimen
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Fig. 7 Metallographic observation points of explosive clad plate
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Explosive welding of interface between aluminum alloy
and steel plate with dovetail grooves

Li Xuejiao, Ma Honghao, Shen Zhaowu
(Department of Modern Mechanics, University of Science and
Technology of China , Hefei 230027, Anhui, China)

Abstract: In this work, using a 5083 aluminum alloy plate (4 mm X410 mm X410 mm) and a Q345
steel plate with dovetail grooves (15 mm X400 mm X400 mm) as the flyer and base plates, and based
on the lower limit of explosive welding of aluminum alloy with steel calculated from theoretical formu-
las, we carried out explosive welding experiments with selected parameters which were close to the
lower limit. We studied the bonding performances on the interfaces of the 5083/Q345 clad plate by
checking its mechanical properties and observing its micro-structure. The results show that the explo-
sive welding of aluminum alloy and steel is achieved through a combined action of the metallurgical
bonding and the extraction and meshing of the dovetail grooves; the bonding interface between the a-
luminum alloy and the upper, lower and inclined surfaces of the dovetail grooves exhibits an even
shape; the welding between the aluminum alloy and the upper and lower surfaces of the dovetail
grooves is realized by both direct bonding and discontinuous melting while that between the aluminum
alloy and the inclined surface of the dovetail grooves is realized by continuous melting. The tensile
shear strength of the clad plate is greater than 172 MPa, which satisfies the requirement placed on the
bonding strength of a Al/Fe clad plate.

Key words: mechanics of explosion; explosive welding; extraction and meshing; metallurgical bond-
ing; dovetail groove; bonding strength
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