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Continuous resistance test method in determining the attitude of
flyer plate driven by sliding detonation
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Abstract: The attitude measurement of a flyer plate is the basis for explosive welding mechanism study. Besides, the key
parameters affecting the quality of explosive welding products in the actual explosive processing, including the collision point
velocity, the dynamic angle of collision and the impact velocity of the flyer plate, must be determined on the premise by
measuring the deformation curve of the flyer plate. Despite the readily available device and convenient operation, the
measuring process of the traditional electrical method is easily disturbed by external uncertain factors, and susceptible to
bending waves generated by the resistance wire itself. In view of the above shortcomings, a velocity probe-based method was
innovatively developed for determining the flyer plate motion of explosive welding in the field. First of all, a velocity probe-
based test device, which can effectively suppress the generation and influence of electromagnetic radiation, metal jet and
bending wave, was designed and the geometric relationship between the probe data and the flyer plate motion curve was
established. After that, three types of trapezoidal velocity probes with different structures were developed, whose conducting

pressure and response time were analyzed by the finite element program. Based on the analysis results, two sets of explosive
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welding experiments were carried out for the three types of probes. The experimental results show that the test performance of
the first type (without conducting medium) and the second type (threaded wire type) are not ideal, and there are a lot of data
oscillation in the test curves, while the third type of probes (metal mesh type) overcomes the shortcomings of the above two
types of probes, whose test curves are smooth without oscillation. The motion attitude curve of the flyer plate was then
obtained based on the results of the metal mesh probe, which was in good agreement with the calculation results by Richter's
simplified model. The present test method makes it possible to determine detonation velocity and flyer plate attitude
continuously, reliably and rapidly, which provides a supplement for the study of the driving problem of sliding detonation and
the equation of state of detonation products.
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Fig. 1 Schematic representation of the test system to determine the attitude of the flyer plate
based on the trapezoidal continuous resistance probe
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Table 1 Device parameters of the explosive welding test
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Fig.2 Circuit diagram of the continuous resistance probe-based measuring system
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Fig. 3 Geometric relation between the continuous resistance probe and the flyer plate
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Fig. 4 Trapezidal continuous resistance probes Fig. 5 Schematic illustration of the metal mesh type trapezoidal
with different conducting media continuous resistance probe
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Fig. 6 Simulation on the conduction process of the screw tooth probe
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Table 2 Material parameters used in the conduction simulation

Johnson-CookZ %}

HE (R HEp/(grem™)  BJYIRIEG/GPa
A/GPa B/GPa n C m
1K (43401 7.83 77 0.792 0.510 0.26 0.014 1.03
FiLBH 22 /445 (OFHC/H) ) 8.96 46 0.090 0.292 0.31 0 1.09
BALZE CRAETR) 125 3.0

*3 S@EEAIFHIEE Griineisen S|

Table 3 Main Griineisen parameters in the conduction simulation

G RD e/ (kms™) F ¥y, S, S, S, a
U1 (4340%) 4578 1.67 1.330 0 0 0.46
FLBH 22/4 % (OFHCHi ) 3.940 2.02 1.489 0 0 0.47
BRECRE) 1.933 0.61 3.490 0 0 0
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Table 4 Response time of the metal mesh velocity probe

SEFUE R Ip,, /GPa B RIRHT v,/ (mes™) @R Rl Ayps || SMFAEE  Ip, /GPa B KR M v/ (mes™) 35N B Av/ s
0.05 12.9 1.140 1 1873 0.200
0.1 49.8 0.680 2 253.6 0.160
0.2 60.4 0.460 5 311.0 0.104
0.5 138.2 0.280 10 475.0 0.076
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Fig. 7 Time history curves of impacting points recorded by three probes with different structures
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