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Application of 3D SPH particle method in high speed
impact connection problem
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(School of material engineering, Shanghai university of engineering and science, Shanghai 201620, China)

[ Abstract] High—speed impact connection is a special type of welding, which can connect different kinds of materials. Due to the
characteristics of high impact speed and short time, information is difficult to observe and measure. Therefore, numerical simulation
can be a means to achieve this goal. This article takes the three—dimensional problem of a solid copper bullet impacting a fixed low
—carbon steel plate as an example. By comparing two types of numerical simulation methods that can be applied to large impact
deformation; ALE grid method and SPH particle method, the feasibility of SPH particle method in high—speed impact connection is
determined. Specifically, the ALE grid method was used to simulate the high—speed impact connection process and found that the
grid distortion of the impact connection interface could not obtain a stable interface wave connection effect; in addition, the severe
grid distortion made the numerical simulation difficult to calculate and terminate. The three—dimensional SPH particle method is used
to reproduce the interface waveform of the typical impact connection at the interface; in order to explore the influence of the speed
factor on the interface waveform appearance, this paper uses the SPH particle method to compare the interface waveform of the bullet
at the speed and the condition of no speed. difference. In addition, the method of coupling ALE and SPH for calculation can reduce
the time cost of simulation. It provides reference value for the further research on the subsequent bullet impact connection.
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Fig. 1 Wavy morphology observed
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Tab. 1 Property of material copper and low carbon steel!!!]

upe R (kg/m®)  TAMSH ratio  HERARE/GPa PUPISRIE/MPa JEIRIREE/MPa K R/% KK/ HRB
Bl (F3) 8 930 0.34 110~128 345 276 55 25
RN (FHMR) 7 700~8 030 0.27~0.30 190~210 634 372 27 70
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(b) ALE #74
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Fig. 3 Numerical model
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Tab. 3 Parameters of the equation f state for copper and low
carbon steel
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Fig. 4 SPH and ALE interface waveform
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Fig. 5 Energy change curve during collision
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Fig. 10 Result of ALE and SPH coupling
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Tab. 4 Number of particles calculated per unit time by three
different algorithm models
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