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Fig.1 The Gurney model for explosive driving system impacted by a high speed flyer
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Table 1 Optimal calculation results of two stage strong detonation setup

uo /(km/s) Usmax / (k1 /$) Uideat / (km/8) Loptima/ (M1
5.0 8. 74 8.33 2.3
5.5 9.53 9.17 2.0
6.0 10. 32 10. 00 1.8
6.5 11.12 10. 83 1.6
9.0 9.8
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Fig. 2 Velocity of the secondary flyer versus thickness of the explosive
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Table 2 Optimal calculation results for different flyer material

Material Density/(g/cm?®) Usmax / (km1/8) Lopima / (mm)
Al 2.79 8. 74 0.8
Fe 7.80 8. 74 2.0
Cu 8.93 8. 74 2.6
Mo 10. 20 8.74 3.0
Ta 16. 65 8. 74 4.8
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Table 3 Optimal calculation results for different combination of flyers

First flyer material Secondary flyer material Usmax / (km/8) Lopima / (mm)
Ta Mo 9.71 4.73
Ta Cu 9.96 4.63
Ta Fe 10. 20 4.52
Mo Cu 9.02 2.97
Mo Fe 9.29 2.96
Cu Fe 9.02 2. 60
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An Optimal Design for Planar Two-Stage Strong Detonation Driving Device
WEN Shang-Gang,SUN Cheng-Wei,ZHAO Feng, TAN Duo-Wang

(National Key Laboratory of Shock Wave and Detonation Physics ,
Institute of Fluid Physics \CAEP ,Mianyang 621900,China)

Abstract; Based on the improved Gurney model for explosive acceleration, a planar two-stage strong
detonation driving device has been optimized with genetic algorithm. The flyer and the explosive are
steel and JO-9159,and the thicknesses of the first and the secondary flyer are 2. 5 mm and 0. 5 mm,re-
spectively. The maximal velocity of the secondary flyer and the optimized thickness of the explosive
are obtained at different velocities of the first flyer from 5.0 km/s to 6.5 km/s. In a similar way, the
optimized parameters are also obtained when the flyer’s material is aluminium, copper, molybdenum
and tantalum,respectively,with a initial velocity of the first flyer of 5.0 km/s. The calculation results
can be used in experimental design of planar two-stage strong detonation driving device.

Key words: explosive;strong detonation driving; Gurney model;genetic algorithm ;optimization design



