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Table 1Discharging equipment characteristics
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Capaz[tz);ce ms Inductance/nH Resistance/mQ Max. voltage/kV Max. energy/kJ] Cutrirlflz;ilse
426 100 100 8.66 16 12
= 2 LIARM TR S5
Table 2Shape and size parameters of experimental plate
Name Material Length/mm Width/mm Thickness/mm
3003A1 130 40 1.5
Flyer 5052 Al 130 40 1.5
6061Al 130 40 1.5
Target DP590 130 40 1.6
®” 3 LI 1 RE S B
Table 3Mechanical properties of experimental plate
Material Density/(kg/m?) Yield strength/Mpa Tensile strength/Mpa Poisson ratio
3003A1 2700 90 140 0.33
5052A1 2702 110 330 0.33
6061A1 2703 114 324 0.33
DP590 7850 440 590 0.3
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Fig.3Simplified analysis model , (a)forming analysis model, (b)interface analysis model
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Fig.4Different simplified shapes of flyer
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Table 4The impact velocity of different regions on the target under the simplified shape of different flyer

Shape Inside/(m/s) Middle/(m/s) Outside/(m/s)
1 721 758 731
2 719 765 724
3 718 752 733
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= 5 M B Johnson-Cook 1571 %

Table 5Johnson cook model parameters of materials

Material A B C n m
6061Al 324 114 0.002 0.42 1.34
DP590 337 473 1.8e-5 0.035 422
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Fig. 7Joining interface of each zone (left: simulations, right: experiments)
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Fig.13Hardness value of test point location
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Investigation on the joining interface of preform- high rate impact
spot welding
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(1. Hubei Key Laboratory of Advanced Technology for Automotive Components, Wuhan University of Technology,
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Abstract: The preform-high rate impact spot welding process is proposed to join the aluminum and steel in this paper,
and DP590/A13003 jointwithsatisfied joining strength were obtained. The joint interface formation rule was investigated
with smooth particle hydrodynamics (SPH) analytical method, and the interface characters and formation mechanism
were experimental analyzed. Research results show that, the joint interface shows the wave characterize and the joint
tensile resistance is related to the interface wave parameters. Few wave shows in the outside zone of interface when the
preform diameter or discharging energy is small. With the preform area enlarges, the wavelength and amplitude increase
in the outside zone. With the increase of discharging energy in a range, meanwhile increase of impact rate of flyer sheet,
the wavelength decrease and amplitude increase in the middle zone of interface, but both increase in outside zone, and the
tensile resistance enhances. SEM and EDS results show that micro-crack and vortex microstructures appear inside the
interface and interlayer metal compounds generate.
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