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I. INTRODUCTION

A series of four oblique impact computations (30°, 45°, 60°, and
77.5°) involving a copper jet impacting a steel plate were completed in
1975 for the Ballistic Research Laboratory.! This work was performed
using TRIDORF? and DORF3,% and ancillary programs CUBIT® and ADJUST?
under Contract No. DAAD05-75-C-0738.

The effort for 1976 has been directed towards a graphical display
of the data from these computations. The results of the 30° obliquity
impact are reported here; the 45°, 60°, and 77.5° obliquities are
presented in sequential volumes.

IT. DESCRIPTION OF THE PROBLEM

The 30° oblique impact computation involved a copper jet with a
0.7086-mm radius impacting on a 12,7-mm thick steel target. The obliquity
angle is measured between the normal to the target and the axis of the
jet. Since TRIDORF uses a rectangular grid, the copper jet was treated
as a bar with a square cross section of 1,256-mm width, thus preserving
the cross-sectional area of the jet. The impact velocity was 7.55 km/s.

The Tillotson® form of the equation of state was used for the
calculations.

A view of a three-dimensional grid is shown in Figure 1. Each cell
is identified by the coordinates (I,J,K), which number the cells in the
X,y,z-directions, respectively. The overall size of the computational
grid was x = 39.256 mm by y = 40,270 mm by z = 17,539 mm. The maximum
number of cells in the x-direction was I = 42, in the y-direction, J = 48,
and in the z-direction, K = 18, The total number of cells in the grid
was 36,288. Table I presents the dimensions of the cells, DX, DY, and
DZ, and the grid coordinates as shown in Figure 1. These data are
displayed in Figure 2.
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The xy-plane was used as a planc of symmetry through the bar in
order to keep the number of computational cells at a minimum. Figurc 3
shows the penetrator-target configuration as it was located in the
computational grid.

ITI. GRAPHICAL RESULTS

The numerical output of the computations are presented as density
and pressure fields. The density and pressure are plotted on a two-
dimensional spatial plane having the coordinates corresponding to the
centers of cells, The fields are plotted such that a cell-number
coordinate is held constant. For example, K may be constant meaning that
the density or pressure is being presented for the cells between two
z-planes bounding the K-cells. These bounding planes will be indicated
in each figure, Figures 2 and 3 should be useful for orienting oneself
in the grid,

The density scale for the density field plots can be realized from
the initial density of the jet and the target, 8.9 and 7.8 Mg/m3,
respectively. The density scale is the same in all the density field
plots.

The pressure scale is not the same in all the pressure field plots;
therefore, the maximum pressure, Pmax, is indicated on each figure.

The first set of figures, Figures 4-15, shows the density and
pressure fields at a constant time of 0.629 ps for various K-slabs which
are numbered from the plane of symmetry. The jet appears distinctly
only when K = 1 and K = 2 since, initially, the jet was two cells in
width from the plane of symmetry.

The second set of figures, Figures 16«26, shows the density and
pressure fields at a constant time of 1.34 us for various K-slabs. Data
for K = 6, 9, and 10 could not be recovered from the magnetic output
tapes for plotting.

The third set of figures, Figures 27-44, shows the density and
pressure fields at a constant time of 2.84 us for various K-slabs.

The fourth set of figures, Figures 45-61, shows the density and
pressure fields at a constant time of 3,60 us for various K-slabs.

Figures 62-63 show the density and pressure fields at a constant
time of 2.84 pys for slabs I = 10 and I = 21, respectively. Note that
the jet appears distinctly only for I = 21 since this slab initially
contained part of the jet.

A comparison of the density and pressure fields at K = 1 for various
times is shown in Figures 64-65.




IV. SUMMARY

Numerical computations were made in 1975 of oblique impact problems.
A graphical display of the results of the 30° impact of a copper jet on
a steel target are presented for future analysis. The results for the
30°, 60°, and 77.5° oblique impacts are presented in sequential volumes.
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