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Housen and Holsapple (1990) have a d v d  that self compression of large bodies due to gravity can be simulated 
by applying external pressure. To evaluate this simulation technique, a 13-inch diameter cylindrical test chamber with 
I.,'D of 1 has been fabricated to accommodate firing explosive charges with gas overpmsum of up to 6000 psi The 
chamber can be used with liquids up to 9000 psi A primary objective was to investigate a weakly cemented basalt 
that has been developed as a simulant for jointed basalt in subscale cratering investigations. This matexial is comprised 
of 50% basalt 2-mm aggregate, 20% 0.4-mm iron grit, 22% type F flyash, 2% type C flyash, and 6% water. The 
material bulk density is 2.6 gmlcc, the static unconfined compressive strength is 101 + 33 psi and the static tensile 
strength (ASTM 4%) is 172  f0.94 psi These strengths are averages based on 22 compression tests and 8 tension 
tests for cure times of 7 to 42 days corresponding to specific target ages. 

Samples were cast in 15 cm diameter spherical molds and allowed to cure for at least 7 days. Standard cylindrical 
specimens were also cast to be used in strength measurements at the time the spheres were used. An explosive charge 
was grouted into each sample. Although the equivalent charge burid depth to simulate impact fhgmentation has not 
yet been established, a depth of approximately 1 charge radius was used, as suggested by Hoisapple (1980) for impact 
cratering. Variations in the burial depth over the range of 1 to 2 charge radii did not seem to produce signScant 
differences. However, some calibration experiments should be performed to verify this. A single impact test was 
conducted (shot 876). but was of insufficient energy to produce a useful evaluation of equivalence. 

A baseline fragmentation c w e  for ambient one armosphere conditions (m overpressure) is shown in Fig. 1, 
which is a plot of the ratio of the mass of largest fragment divided by the target mass versus the explosive energy 
divided by the target mass. Also shown are the &ra points and projected curves for the nine different ovapressures 
tested (see Housen, et ul., 1991). These data show that the fragmentation strength increases by a factor of 20 to 40 
over the range of pressares tested An important observation was that for presmized targets as much as 50% of the 
target could be cratered leaving the other half intact as a single fragment, 

A second target material was supplied by D. R Davis and E. V. Ryan of Planetary Science Institute in Tucson. 
This material is a cement and sand m o m  that has been tested extensively in impact experiments using the AVGR as 
desai'bed by Davis and Ryan (1990). Two separate batches were supplied, each accompanied with two cylindrical test 
@ens which were tested to characterize the tmccdked compression and tensile strength for these targets. The first 
batch consisted of three freshly made 10.7- diameter weak cement mortar spheres, dyed yellow. Two unconfined 
compression test cylinders provided strengths of 414 and 452 psi. Also included were two older spheres of the same 
size, dyed pink: one of weak mortar (18 months old with estimated compressive strength of 500 psi) and one 
intermediate strength mortar sphere (5 years old with estimated strength of 3000 psi). The second batch consisted of 
six M y  made 10.7-cm sphebes, white in color. The three yelIow spheres were used to & h e  an ambient one 
atmosphere ftagmentation curve as shown in Fig. 2. The weak pink sphere (shot 872) was then used to establish the 
existence of a pressme effect for this material. Subsequent tests with the white spheres prduced a selfconsistent 
presslae strengthening effect with the exception of shot 883 tested at 3000 psi. The target appeared to have only 
cratered in a marmer expected for this pressure, however when the sample was picked up far weighing, it disintegrated 
into very snail pieces To test if the material had perhaps failed statically due to the cwerpresslrre loading, a second 
white sphere was subjected to the same 3000psi overpressure and then drilled and tested at one amosphere (shot 884). 
It compared favorably with shot 872, which was fired with the same charge mass at one atmosphere, indicating that a 
static failure did not occur. A final test (shot 886) was made with the pink intermediate strength old sphere to 
investigate this anomaly. Taking an estimated tensile strength of 600 psi into account, it is consistent with 
expeaations as seen in Fig. 2 Additional shots with the weak mortar are planned to fill in this gap in the data 

All materials tested show significant pressure strengthening. Relating these d t s  to self gravity and scaling 
implications are discussed in a companion abstract by Housen, K. R et al. (1991). 
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Flg. 1 Effect of pressure for weakly cemented 
basalt 14.7-an spheres. 
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Fig. 2 Effect of pressure on fragmentation of 
weak mortar 10.6cm spheres. 
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