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Fig.1 Schematic illustration of explosive welding condition
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Table 1 Chemical composition of experiment materials (w/%)
Material C Ni Cr Mn P Si S Fe
45 0.5 025 025 0.6 0.035 03 - Bal.
Q235 0.2 - - 0.6 0.045 0.3 0.05 Bal.
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Table 2 Tensile strength and hardness of the plates

. Tensile Hardness, HV/
Material
strength/MPa x10 MPa
Q235 325 100
45(as-received) 357 105
45(heat treated) 895 268

MR N5 L 2312 m/s. i MPM =4k
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Fig.2 Model of explosive welding in the simulation
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Table 3 Material parameters of the Johnson-Cook model
Material Shear modulus/  Yield stress/ Hardening  Strain rate  Thermal softening  Melting Ref. strain
GPa GPa exponent constant exponent temp./K rate/s”
Q235 53.5 0.270 0.16 0.015 1.03 1795 1.16
45(as-received) 71.8 0.300 0.36 0.022 1.00 1811 1.00
45(heat treated) 81.8 0.820 0.36 0.022 1.00 1811 1.00
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Fig.3 Comparison of interface morphologies (a, b) and simulation results (c, d) of 45 steel (as received)
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Table 4 Parameters of wave interface

Parameter Specimen Simulation result
Apm 220 226
L/pm 88 91
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Fig.4 Comparison of the Bahrani wave formation model (a~f) and the results of SPH simulation (g~1)
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Fig.5 Numerical simulation results of interface morphology (a), temperature distribution (b), velocity distribution and

direction of interfacial particles (c)
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Fig.7 Simulation results of temperature distribution on the interface
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Fig.8 Interface morphologies of thermal treated 45 steel: (a) un-

polished and (b) polished



© 1982 -

Mty @A RS TRE

49 %

Ko B BADRUR: ST E )

Fig.9 Temperature distribution on the interface of thermal
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Formation and Development of Explosive Welding Wave Interface

Zeng Xiangyu', Li Xiaojie'?, Wang Xiaohong', Yan Honghao', Li Kebin'
(1. Dalian University of Technology, Dalian 116024, China)

(2. State Key Laboratory of Structural Analysis for Industrial Equipment, Dalian 116024, China)

Abstract: In order to study the formation mechanism of explosive welding wave interface, the interface morphology and the welding
processes were analyzed by explosive welding experiment and numerical simulation. The results show that the plates with lower initial
strength are more likely to form periodic wave interface when the welding parameters are within the weldable window, and the molten
material within two wavelength after the collision point still has a high velocity and continues the movement along the interface. However,
the plates with higher initial strength and smooth surface are difficult to form wave interface. The results indicate that the formation of the
wave interface requires the accumulation of disturbance to trigger the Bahrani etching mechanism. In addition, the molten metal within two
wavelength after the collision point will continue to move along the interface and eventually form a stable interface wave.

Key words: explosive welding; wave interface formation mechanism; interface disturbance; numerical simulation
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