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THIL EWASTOU-PLASTIC RELEASE BEHAVIOUR OF MAGNESIUM AT 80 Kb
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Fig. 1 - Arrangement of magnesium
block and flying plate

The angie bewween the fiying plate and the
bloek is adjusien 0 as to achieve plane colli-
SO0, Fipure d o suows how the siock aod re-
ease waves propagace. The sides and back of
the block are sufiiciently remote [rom the
iransducers {or reflected waves not to reach
them until the measurements are completed;
plane wave condivions are therefore maintained.
Cue impuact of the piate on the block is detected
Ly cappen concentric swivch probes flusii with
L@ surface. o each round the square region
ol hie sy paaie sieiking the bloek is recov-
COCO AN L prece and does put show any sign
Ox BCabb.

didine.y Lie exoesiments nave beea carried
oul al a Cuanpucaavely iow pressure of 86 8b, a
region wacde wie stres b of the metal would be
cRgected 1o ve Loporteat and conduetion in the
irsuiators The metal useca
Wos Lhe Dinanoblidin ailoy ZW 3 wisch has 2.9%
e ant 6.63% zirconum as ils main alioying
Cainents.
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Piguse da saows Ly pical oscillogram
Laen Wid Jhn Loaasducers one flywng plate
(D.anU=0a2h) sy the block, It will be
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Fig. 2 - Details of transducer and
insulator {not to scale)

TO OSCILLOGRAPH

to a release wave, which would have to travel
at nearly infinite velocity, but is somehow as-
sociated with the shock front. Attempts o re-
late this fall in stress to features of the design
of the experiment, such as the shock impedance
of the insulator or its thickness for exanij.c,
have not been successful. It couid, thereiore,
be duc to either some othier propesiy of e
epoxy resin insuiator or to the magnesium alloy.
In a few experiments the glass tubing and the
resin were replaced by thin PTIE sheet; tae
profiles {rom these shots tended to suow . sira-
ilar siope, but not when the magnesium wus re-
placed by aluminium. A similar pressure-iime
profile has been reported in steel (8.

The stress arop due o the release wive
begins at about 1.2 microsecoends. The icunt ol
the release wave has a velocity of 7.3 £ 0.2 &m/
sec relaiive to the material, waich is 30% higher
than hydrodynamic theory woula predict, wuout
the same increase as has been estimatea (or
other materials [2-5]. This higaer velocicr
means that tae top ol tae release wave snuuic
catch uyr with the shock ai about Jive Jy.o  naic
hicknesses into he block insiewd 0l v v Wb
predicied by hyGroaynailic Loy,
shows a typical osciliogram al 1.ve Lyul, Jase
thicknesses.
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