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Objective

Synchrotron radiation (SR) has a number of unique features. Major ones
are high flow intensity, which allows using very short exposure time
(z<1 ns), high frequency (At=5+250 ns) and small angular divergence.

Due to these advantages as compared with a conventional X-ray pulse

apparatus, it is possible to register radiation passing through a matter,

producing a well-resolved multiframe pattern of density distribution in
shock waves and the detonating high explosive.

Samples of HE charges

The bulk ultrafine PETN+soda and RDX+soda mixtures(35/65). This mixed HE
has a very low initial density (~ 0.5 g/cm3) and low detonation velocity (~ 2
km/s). With a small critical diameter (~ 2 mm), this composition is very
promising if applied to explosion welding [1].
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Experimental setup. General scheme
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Acceleration complex VEPP-3 - VEPP-4 is the basis of
the detonation experiments
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Experimental base in INP
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Registration efficiency, %
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from photon energy. number of frames — 32, time between frames — 125 Hc.

XIII International Symposium EPNM — 2016, Coimbra, Portugal, June 20-24, 2016.


mailto:ten@hydro.nsc.ru

ki l Experimental assemblies

§

L URALAARAALS

=N

—
>

—
B~
-~
-
—
—
|
L —
~

General view of an experimental assembly.
1-RDX, 2-PETN
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Experimental setup.

Intensity, a.u.
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Experimental setup.

E is the explosive charge; SR is the SR beam Relative intensity variation along the

plane; H is the beam width; S is the detector charge axis at detonation of RDX.
DIMEX; h is the registration channel width; D is the Detector channels 0.1 mm wide are

detonation front posmo_n at moments 1, 2, anq 3; plotted along the X axis. The time

PD denotes the scattering products of detonation. between frames — 1,5 ps.
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Detonation velocity
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Detonation velocity vs initial density of

The mass distribution vs. time. Profiles are given _
PETN+soda and RDX+soda mixtures

with interval of 1.5 us. RDX + soda mixture; velocity
of 2.35 km/s.
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Experimental setup.
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General view of box with PETN + soda Detonation velocity vs initial height of
mixture. HE layer height H = 3 mm. PETN + soda mixture layer.
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Density profile.
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Measurement 3D density distribution. 15
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measurement of absorption in along the radius for one frame at
spread of explosion products. . detonation of PETN.
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Reconstruction 3D density distribution.
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3D density distribution.
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| ] Reconstruction 3D distribution for density,
| pressure and velocity.
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Volume distribution of pressure
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Space density distribution
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Adiabatic index
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Speed of sound
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Charts of expansion velocity Uz, speed of sound C and their sum along
charge axis. Blue dot: Jouget plane
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S ] Main results

SSRC

Techniques using SR on VEPP-3 were applied to
the measurement of density distribution in a
detonation front.

The measured density distribution and the width
of the zone of chemical reaction of ultrafine
PETN + soda and RDX + soda (35/75)
mixtures. Max density - 1.2 g\cm” 3, the width -
3.5 mm.

The equation of state was obtained for explosion
products in the form of pressure versus
density, P(r).
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Thank you

for your attention!
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