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The d ie lec t r ic  p r e s s u r e  s enso r  developed at the Institute of Strength P r o b l e m s  of the Academy of Sciences 
of the Ukrainian SSR [1] is widely used for  study of shock-wave p r o c e s s e s  in condensed media  [2-4]. Asfo l lows  
f r o m  [1], the pr inc ip le  on which the s enso r  opera tes  is the genera t ion  of varying e lec t r i ca l  cha rges  by an e l ec -  
t r i ca l ly  polar ized  d ie lec t r i c  disk upon shock compres s ion .  1~ was shown in [2] that the effect  of shock p o l a r i z a -  
t ion on the signal is produced by a change in capaci tance due to compres s ion  of the d ie lec t r i c  under  load~ which 
then de t e rmines  the value of the p r e s s u r e  act ing.  

In the p re sen t  study we will cons ider  the poss ib i l i ty  of m e a s u r t ~  mult iwave shock wave prof i les  with 
d ie lec t r ic  s e n s o r s .  The s enso r  is a p lanar  capac i to r ,  the e lec t rodes  of which a r e  fo rmed by 0 .02- ram- th ick  
copper  foil.  The working a r e a  of the e lec t rodes  is 8 x 8 ram,  with 60-70- ram- long  leads ,  0.5-0.8 m m  wide. 
The sens i t ive  e lement  is fo rmed  by a Lavsan f i lm 0.04 m m  thick, a 0 .11- ram- th ick  Teflon f i lm,  or  a mica  
l aye r  0.04-0.06 m m  thick.  To provide e lec t r i ca l  insulation the outer  su r faces  of the e lec t rodes  a re  covered  
with LT-40-38  adhes ive  Lavsan tape.  The mechanica l  a r r angemen t  for  the m e a s u r e m e n t s  was the same  as 
that of [5]. The signal f rom the s enso r  was fed to the input of a cathode fol lower through a piece  of coaxial  
cable not m o r e  than 3 m long. F rom the cathode fol lower output (Rout=100 ~)  the signal was fed through up 
to ~ 3 0  m of RK-100 coaxial  cable  to the input of an $1-24 osci l loscope (Rin=100 ~t). Before the exper iment  
the m e a s u r e m e n t  channel was ca l ibra ted  for  voltage using a G5-15 gene ra to r .  T ime  ca l ibra t ion  was p e r f o r m e d  
using a sine wave signal f rom a G4-18A g e n e r a t o r .  A UIP-2  power  supply was used to power  the senso r  and 
cathode fol lower .  Initial po la r iza t ion  voltage was 100 V. The mult lwave shock-wave prof i le  was c rea ted  using 
explosive devices  and s c r e e n s  made  of l a y e r s  of m a t e r i a l s  with different  acous t ica l  r ig id i t ies  [6]. The shock-  
wave ampli tude was  var ied  over  the range  10-100 kbar ,  with duration of the f i r s t  "step n of the wave varying 
in the range  0.5-1.5 #sec .  The s enso r  was instal led in spec imens  made of Plexiglas ,  a luminum,  and copper .  
In each  expe r imen t  the shock-wave  p a r a m e t e r s  were  r eco rded  by Manganin s enso r s  [7, 8] and in some  e x p e r i -  
men t s ,  by capaci t ive  veloci ty s enso r s  [9]. Typical  o sc i l l og rams  of the p r e s s u r e  prof i les  obtained with the di -  
e l ec t r i c  (a) and Manganin (b) s enso r s  a r e  shown in Fig. 1 (Pl =13 kbar ,  P2 =25 kbar ,  t ime  m a r k e r ,  1 #sec) .  
Figure  2 shows the re la t ive  change lu capaci tance of a Lavsan  d ie lec t r i c  s enso r  as a function of p r e s s u r e  in 
the f i r s t  shock wave.  

The expe r imen t s  p e r f o r m e d  revea led  that  when the d ie lec t r ic  s enso r  is acted upon by two or  m o r e  suc -  
ces s ive  p r e s s u r e  changes it s tably " r educes"  the ampli tude of the second wave s eve ra l  t imes ,  while faithfully 
reproduc ing  the t ime  c h a r a c t e r i s t i c s  of the shock-wave  prof i le  as obtained by other  s enso r  types .  This  effect  
of s iguificant  reduct ion in the voltage f rom the s enso r  is not re la ted  to any "c r i t i ca l "  p r e s s u r e ,  ls independent 
of t ime  c h a r a c t e r i s t i c s ,  and is c h a r a c t e r i s t i c  of Lavsan,  Teflon, and mica  d i e l ec t r i c s .  It can apparent ly  be 
explained only by an abrupt  change in the physical  p rope r t i e s  of the d ie lec t r i c s  used under  repet i t ive  shock 
c o m p r e s s  ion. 

Fig. 1 
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Fig. 2 

Thus, it has been shown experimentally that the dielectric sensor method of recording pressure  pulses 
does not permit  registrat ion of multiwave shock-wave configurations. 
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