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SUMMARY

In this paper the continuing development of the REXCO-H code at Ispra and the compar-
ison between numerical and experimental results concerning bare charge experiments are dis-
cussed.

The combined use of linear and quadratic pseudoviscosity terms has been investigated. The
introduction of a small linear pseudoviscosity considerably reduces the spurious numerical os-
cillations of the coolant state variables especially when negative pressures are cut off.

In addition to the mesh stabilisation technique a rotational pseudoviscosity tensor has been
introduced to avoid “hour glass” distortions.

With these improvements and using a more appropriate equation of state for the low ve-
locity burning BN charge it was possible to extend previously published calculations of a bare
charge experiment with deformable walls well beyond the explosion gas expansion phase. The
pressure impulse on the plug has been determined and the calculation of plastic deformation
of the upper part of the cylindrical walls could be completed. These numerical data were com-
pared with measurements. The results show that a pressure relief must have occurred during
the water impact on the roof which considerably reduced the pressures and plastic deforma-
tions below the predicted values.

First results are presented from a more fundamental theoretical and experimental in-
vestigation of the water roof impact. This study involves bare charge experiments performed
with H.E. and BN explosives. In some of these experiments the atmospheric pressure in the
cover gas before the shot was intentionally reduced to about 30 Torr. The phenomena of water
spalling and the different velocities of slugs striking the plug will be discussed and pictures of
ultra high speed cinematography as well as pressure time records will be shown. For the cal-
culation of the coolant impact on the roof several numerical models for the cover gas confine-
ment have been tested. Calculated results for the case in which a void was assumed instead
of gas are compared with the experimental measurements. In conclusion one can state that the
continuing development of the code decreases the differences between measured and calcu-
lated results although it is felt that the planned code validation program at Ispra and elsewhere
will have to solve the problems linked with the calculation of more complicated geometries.








