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the foregoing except that the shock wave is pro-
iuced by the 1mpact of a quartz gage. This exper-
imental arrangement 1s shown in Fig.ll. Provi-
slions are made to obtain the signal from the pro-
jectlile gage with the result that the stress and
particle velocity are obtalned at the impact sur-
face as well as the data ordlnarlly obtalned at
the rear surface of the speclmen disk. Thus, with
this experimental arrangement, two completely in-
dependent sets of measurements are made on each
experiment. Thils unique capability of directly
measuring the shock-wave propertlies with two en-
tirely independent methods on the same experiment
is a partilcularly valuable feature. For these
experiments, the most completg data were availla-
ble from the quartz gage at the rear of the specil-
men, and the lmpact-surface data were used to
verify the rear-surface data.

The stress-volume relation obtained 1s shown
in Fig.l2. As 1s antilcipated for a second-order
phase transition, a well-defined change in com-
pressibility 1s observed at 25 kbar. The cusp at
4 kbar i1s the Hugoniot elastic limit. In order
to accurately determine the critical stress at
the transition, it was again essentlal to have
the capabllity of achleving preselected impact
velocltles in the immedlate vicinity of the tran-
sition.

The results and thelr interpretation have
been fully reported elsewhere (2§). In summary,
however, 1t was possilble to identify the sharp
change in compressibility as a pressure-induced
ferromagnetic to paramagnetic transition with
values in agreement with the extrapolation of
previous lower pressure results. From the Ehren-
fest relation, it was possible also to calculate
the change of specific heat and thermal expansion
at the transition from the measured change in
compressibility and the pressure coefficient of
Curie temperature.

SUMMARY

The measurements described here were accom-
plished with various experimental arrangements
chosen to obtain maximum utility from the capa-
billities of the lmpact experiment. These capa-
billitles taken individually are valuable and,
more significantly, when combined, provide new
experimental capability which is especially well
sulted for the study of the physical properties
of sollds under shock-wave loading. From a con-
slderation of these measurements utilizing impact
techniques and a comparison with measurements
whlch seem possible with explosive loading experi-
ments, the new experimental conditions which
characterize impact experiments can be summarized
as follows:

1l The impact experiment 1s a conceptually
simple, easlly repeated experiment which imparts
well-defined 1nput conditions to a specimen.

2 The impact experiment provides virtually
contlinuous values of stress for application to a
specimen.

3 By utilizing the symmetrical ilmpact con-
dition, experimental arrangements are possible
which provide intimate connection between the
measurement of the applied stress and the measure-
ment of the stress-induced physical property
change.

4 The symmetrical impact conditlon and the
veloclty control permit more flexibility in choos-
ing experimental arrangements which avold the
serlous wave interaction problems inherent in
free-surface veloclty experiments.

5 The lower limit of the stress range avail-
able for investigation 1s lowered to a few kilo-
bars.

For the measurements performed to date, the
most useful and definitive data were obtained in
the elastic range, which for brittle anisotropic
materlals extends to high stresses. Within the
elastic range, the oﬁe-dimensional strain config-
uration imposed by shock-wave compression allows
determination of physical property changes result-
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ng from large deformation along specific crystal- ments reported are extensive and diverse; ai

ographic directions. Unfortunately, except for techniques are well enough developed such tl
ompressibillity determinations, the experiments seems likely that impact techniques will pl:
onducted for stresses in excess of the elastic increasingly lmportant role in the study of

imit have not yilelded precise well-defined data. properties of solids under large compressio
he desirable experimental conditions described
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