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A series of Cylinder Expansion (CylEx) experiments were conducted to compare an calculated from the VoD _— I — o e o

experimental set-up for determining the Chapman-Jouguet pressure (P.;) with two new
methods: DALEX and McDAX. The new methods utilised heterodyne velocimetry to make the
measurements with the view to replace Manganin stress sensors. Thirteen firings were
conducted in total with the plastic explosive PES8; one with a steel tube and twelve with copper
tubes. The resultant measurements of the velocity of detonation (VoD) and calculation of the
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Velocity of Detonation (VoD . .
/ ( ) The three experimental set-ups; Standard CylEx (left), McDAX (centre) & DALEX (right)

The VoD is the velocity at which the reaction
zone, Immediately behind the shock wave,

. . P., Measurement by Diferent Techniques
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shown to be affected by the planarity of the shock wave down the tube which gave a low of PE8 Flis 30GPal®, therefore the DALEX [
precision or reliability in the results. The DALEX method, which involved measuring the velocity McDAX set-up with the Chaos formula appears to be
of a free-flying copper plate, allowed for two calculation methods, doubling the chance of a McDAX is a variation on the CylEx test the most precise and accurate. The two i :
result being calculated and increasing the reliability of the method. The McDAX method, which which uses a copper foil in a PMMA block at measurements techniques also give increased i, N
involved measuring the particle velocity of a copper plate in a PMMA window, was found to be the base of the tube in place of the stress reliability in the DALEX set-up. : o
the most accurate of the methods investigated. The reliability of the DALEX method could be sensor % The shock from the explosive Improvements to the het-v measurements, 20 0 () A (s B By B0 S
further improved in future work by using a thicker plate to improve its rigidity. passes into the foil generating a particle such as using a thicker flyer plate, would <
velocity (U,) inside the foil. The velocity is improve the McDAX and DALEX VoD Measurement by different Techniques A
It is hoped that the use of DALEX and McDAX for future cylinder expansion tests will improve proportional to the Chapman-Jouguet measurements and the results from the . <
the quality of the data captured and therefore the models based upon that data leading to more pressure and varies with the density of the Hugoniot formulas. o n
accurate predictions of explosives behaviour, better validation and comparison of different copper plate and explosives. The particle The accuracy and precision of the VoD formula ' a
materials and an improved ability to compare data between different government institutions. velocity goes through multiple states; the s dependent on the set-up of the VoD
first is related to the Von Neumann spike, measurement (see bottom right graph) which x +
the P, is in between the third and fourth. could be improved by using different S
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