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On the Explosive Welding Characteristics of Steel-Titanium Dissimilar Materials
Using Finite Element Method

Chung Kyun Kim, Myung-Koo Kim, Sang-Han Shim and Jung Gi Moon
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Abstract

Using the two-dimensional hydrocode HI-DYNAZ2D, a calculation on the explosive welding of
dissimilar plates (Steel/Titanium) was made for the pressure, temperature, velocity and impact
angles adjacent to the collision point during the welding process. The FEM result indicates that

the optimal stand-off distance of initially parallel set-up is 3~5 mm for various values of the
explosive thickness. The calculation shows that when the explosive thickness is around 30 mm,
the temperature of welding point which is strongly related to the metallic jet formation is 2,000

~3,500 K for the given stand-off distance.
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Table 1 Hourglass base vector

j=1 j=2 j=3 )=4
I, 1 1 1 1
r, -1 1 -1 -1
Is 1 -1 -1 1
I -1 -1 1 -1
I 1 -1 -1 -1
I -1 -1 1 1
I 1 1 1 —1
I -1 L 1 -1 1
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Fig. 1 Parallel arrangement for explosive welding
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Fig. 2 Mesh generation for the computer simulation
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Table 2 Material data for explosive cladding plates

Materials | Base plate | Flyer plate
Properties (Steel) (Titanium)
Density, g/cm? 7.896 4.528
Shear modulus, kg;/cm? 0.77 0.434
Yield strength, kg;/cm? 3.4x10°® 7.1x107®
Effective plastic strain 3.0 3.0

Table 3 Detonation properties of the explosive

Properties pplosive PETN
Density, g/cm? 1.77
Detonation velocity, cm/us 0.83
Chapman-Jouget pressure, Mbar 0.335
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Fig. 3 Pressure distributions of dissimilar plates by
the explosive welding technique in the contact
zone
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the explosive welding technique in the contact
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