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Fig.1 Current, voltage and flyer velocity of 0.072 mm foil at
6 kJ of energy input
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Fig.2 Flyer velocity vs time of foils with different thickness at 4 kJ
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Table 2 E, and E,, of different thickness foils
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kJ mm
0.051 1.31 1.97
2 0.076 1.59 1.95
0.125 - -
0.051 1.42 2.32
4 0.076 1.85 2.37
0.125 2.31 2.58
0.051 1.52 2.48
6 0.076 2.01 2.91
0.125 2.59 2.84
0.051 1.51 2.52
8 0.076 2.03 2.93
0.125 2.67 4.62
0.051 - -
10 0.076 2.08 2.93
0.125 2.72 5.45

12 0.125 2.82 5.52
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Flyer Impact Velocity in Vaporizing Foil Actuator Welding Process and Its Influencing
Factors

Chen Shujun], Su Shan', Xiao Jun', Mao Yu?, Anupam Vivik?, Glenn S. Daehn?
(1. Engineering Research Center of Advanced Manufacturing Technology for Automotive Components, Ministry of Education,
Beijing University of Technology, Beijing 100124, China)
(2. Impulse Manufacturing Laboratory, The Ohio State University, Columbus 43210, USA)

Abstract: Vaporizing Foil Actuator Welding (VFAW) has the promising potential to be widely used to join steel with non-ferrous metals,
such as titanium, magnesium, and aluminum alloys. The working efficiency of aluminum foils used as the medium of energy transmission
from electric energy to dynamic energy during VFAW process plays an important role in the welding technique. In this paper, the influence
of the working efficiency of the aluminum foil on impact velocity between the flyer and target was explored by Photon Doppler
Velocimetry (PDV) experiments. The experiments were carried out with foils of three different thicknesses under varied input energies.
When the distance between the fly and target is 2.5 mm with the impact angle of 5°, the vaporization energy of the foil is the key factor of
the impact velocity. According to the analysis of impact velocities, the 0.051 mm-thick aluminum foil has the best efficiency with the input
energy of 3 kJ, 0.076 mm-thick aluminum foil works most efficiently with the input energy of 3 to 6 kJ, and with the input energy of 6 to
12 kJ, the 0.127 mm-thick aluminum foil has the highest working efficiency.

Key words: aluminum foils; vaporizing foil actuators welding; photonic Doppler velocimetry; energy conversion; impact velocity
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