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2.34 Conclusions 

The b~havior of quartz under shock loading conditions is very much 

di77erent fr0m that of metals, as was pointed out by Wackerle. The elastic 

precursor waves are an" or~2r of magnitude higher and, corresponding~y, so 

are the shec. ~~ stresses. The curve labelled X in Jilig. 2.9 is the stress CCr:i ­

ponent (base~ on constants to third-order) parallel to the shoc ~ front when 

the shock prJ~agates in the Z direction. The maximum stress di~ference is 

seen to exce2d 100 kbar. This is of the same order of magnitude as the 

effective sr.2ar modulus; consequently, it appears that quartz ~omentarily 

exhibits the~retical yield strength under dynamic conditions. 

That :ohesion of the material is destroyed U~Qn yielding is indicated 

by the close agreement of the second shocked states with 3ridgm:n ' s hydro­

static data. There is no indication of a residual shear stress, in contrast 

to the case for metals (49). 

The ~~onounced stress relaxation shown by the observed variation in 

amplitude of the elastic waves and the apparent dependence on t~e final 

pressure is quantitatively larger than for metals, although similar quali­

tatively. 

Evidently shock wave methods provide a valuable supplement to low 

pressure acc~stic measurements in determining higher order elastic constants, 

at least for ceramic type materials which sustain large amplitude elastic 

waves. Shoc~ waves are inherently more suitable for hi~her pressure 

measurements than are acoustic methods, but are less suitable for the high 

precision, ~ ow pressure measurements required to evaluate second-order con­

stants. To what extent shock wave techniques are capable of measuring 

coefficients other than the principal coefficients, i.e., those directions 

for which t~ c elastic wave is purely longitudinal, requires additional study. 


