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SHOCK COMPRESSION OF POWD E R ED Sial, Mg2SiO~, ZrSiO~ AND OTHER MATERIALS 349 

a time of about 10- 6 sec_ The temperature decreases 
~Iower than the pressure in accordance with the ther­
!110conductivity process. 

2. Orthosilicates 

2. I. Forsferife 

The typical appearance of shocked powder is shown 
in fig. 2. The distinct clear zone is noticeable here in 
the axial part of the specimen. The dark and interme­
mediate zones are observable on the periphery of the 
specimen. The insignificant changes of the initial powder 
are fixed in this zone. The observation of the specimens 
after compress ion is insufficient, evidently, for the 
single-significant determination of shock-wave con­
figuration. Nevertheless, it is possible to compare the 
axial zone with the place of presumably three-shock 
configuration . No new phases are found in the experi­
ment shown in fig. 2, but the structure of material in 

! the axial zone suggests the formation of neogenic for­
sterile from the phase other than the initial one. The 
broadening of lines, the appearance of two new weak 
lines and the dissapearence of several weak lines, were 
observed in the X-ray pattern in the intermediate zone_ 
The refractive index in the axial zone for natural olivine 
(Ng = 1.686, from kimberlite) was found to be equal 
to the pure forsterite (Ng = 1.670). Olivine in the dark 
border of the intermediate zone had a higher refractive 
index (Ng = 1.693). A redistribution of Fe from the 
axial zone into the intermediate one is probable in this 
process. 

2.2. Zircon 

The tran sformations in the powder of natural zircon 
(ZrSiO~) arc shown in fig. 3 (D013RETSOV ef 01., 1968). 
Distinctive axial zone I, intermediate zone 2 and zone 
of the insignificant changes of initial powder 3 were 
observed in this experiment. The existence and width 
of these zones depend somewhat on the weight of ex­
plosive, but the composi tion of the material in zone I 
changes with weight of explosive. The relics of(ZrSiO~)1 
with the de~troyed lattice similar to the natural Incta­

mict zircon were found in zone I. The amorphous 
g \;t~s-like phase or Si01 , monoclinic Zr0 1 and some 
rhombic mouification of Zr0 2 , that is stable under 
high stati c pressure (Br:l'l)[UA:-':1 ef 01. , 1967), were also 
fo unu in zone I. It i neces ·ary to empilasile that the 
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Fig. 2. Shocked powder of 1\ l g1 Si04 . 

last phase was definitely established in the experiments 
with the large charges of explosive. The quantity of 
"metamict" zircon (ZrSiO~)' (lines in fig. 3 are marked 
by x), was decreased with the increase of the explosive 
weight. 

Investiga tions or zone 1 by microsonde (fig. 4) con­
firmed the existence of the isolat ions of pure Si02 • The 
particles of Si0 2 and Zr0 1 were very small in the 
grollnu part or zone 1 (less than 1- 2/1). These sizes are 


