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Fig.1 Schematic diagram of section for dovetail groove base plate
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Table 1T Main chemical composition of the test materials (mass fraction)
material C S Si Mg Cu P Mn
aluminum of 1060 - - 0.25 0.03 0.05 - 0.03
steel of Q345 0.14 ~0.22 <0.05 <0.30 <0.22 <0.03 <0.045 0.30~0.65
R2 BRI EAR ) ERE
Table 2 Physical and mechanical properties of the test materials
material p/g - cm™? T/°C HV C/m s o,/MPa o, /MPa
aluminum of 1060 2.72 660 32 6300 45 100
steel of Q345 7.85 1523 168 6000 385 609
Note: p is density; T is melting point; HV is Vickers hardness; C is speed of sound; o is shear strength; o is tensile strength.
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Fig.2 Aluminum honeycomb panel
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Fig.3 Aluminum honeycomb explosive
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Fig.4 Schematic diagram of explosive welding device of clad

plate
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Fig.5 Schematic diagram of explosive welding window
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Table 2 The lower limit of explosive welding of metal material

material Y min p Pe Ve
/m-s'  /GPa  /GPa /m s
aluminum-aluminum 192 1.6 0.45 ~0.61 1564
steel-steel 279 6.6 3.85~4.62 2109
aluminum-steel 522 4.4 3.85~4.62 1983

N 2 AT, AR50 VHR-AN BRI AR A B R
SR 4 S5/ N v, 200 192,279,522 m s
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Table 3  Parameters of explosion welding of aluminum-steel

clad plate
aluminum-steel of

material aluminum-steel
dove tail grove

density of explosive/g -+ cm™ 0.76 0.78

charge at unit area/g - cm™ 1.1 1.6

charge mass/g 990 1440

mass ratio 0.8 1.2

layout thickness/mm 14.3 20.8

gap/mm 3.9 5.2

detonation velocity/m - s™' 1764 2023
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Fig.6 Physical map of section of explosive cladding plate
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Table 4 Experimental results of mechanical property of explo-

sive cladding plate

No o, /MPa o./MPa
1 600 82
2 606 86
3 592 82
4 588 79

Note: o, is tensile strength; o _is tensile shear strength.
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Explosive Welding of Aluminum-steel of Dovetail Groove

LI Xue-jiao, MA Hong-hao, SHEN Zhao-wu, MIU Guang-hong
( Department of Modern Mechanics, University of Science and Technology of China, Hefei 230027, China)

Abstract: To study the explosive welding of metal plates with larger different melting point and strength, the experiment used alu-
minum plate with dimension of 5 mmx300 mmx300 mm and steel plate of dovetail groove with dimension of 28 mmx300 mmx
300 mm were used as flyer plate and base plate, respectively. The explosive material used in explosive welding was an emulsion
explosive which was in aluminum honeycomb panel. Explosive welding parameters were selected by theoretical formulas, which
made the inner surface aluminum plate come into being metal jet, and the inner surface of steel plate merely form plastic deforma-
tion. Results show that aluminum plate and steel plate of dovetail groove are welded together relying on combined action of metal-
lurgical bonding, and extraction and meshing of dovetail grooves, which can save more explosives than those of traditional alumi-
num-steel explosive welding by over 31% , and reduce the lower limit of explosive welding window of aluminum and steel clad
plate. Interface of the explosive clad plate is combined closely, whose combined area is 141 percent bigger than that of traditional
aluminum-steel explosive clad plate, and whose shear strength are higher than 79 MPa, then mechanical properties of the explo-
sive cladding plate meet the requirements of bonding strength of aluminum alloy-steel clad plate.

Key words: explosive welding; dovetail groove; metal jet; extraction and meshing; bonding strength
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