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One theory  of t h e  processes leading t o  detonation i n  pressed 
granular explosives p o s t u l a t e s  t h a t  t h e  r a t e  of t h e  chemical reac t ion  
i n  t h e  build-up zone determines t h e  shock s e n s i t i v i t y .  
i s  descr ibed i n  terms of a sur face  burning reac t ion  it follows t h a t  
enhanced s e n s i t i v i t y  should r e s u l t  when t h e  s i z e  of t h e  p a r t i c l e s  which 
compose t h e  explosive pressing is decreasd . l -4  
increase  i n  s e n s i t i v i t y  with decreasing p a r t i c l e  s i z e  k s  been e m e r i -  
mentally s tudied and shown t o  exist i n  gap-test measurements on propel lan tsY5 
we know of no similar inves t iga t ion  of t h i s  e f f e c t  on high explosives 
although it i s  of ten considered t o  be i n  apeement  with general  experi.once. 

If t h i s  r a t e  

'Jhile t h i s  p r e d i c t 4  

Me have recent ly  performed a s e r i e s  of experiments i n  which tho  shock 
s e n s i t i v i t y  of the  explosive pentaery-S-r i to l te t ran i t ta te  (PIT?:) has been 
inves t iga ted  as a func t ion  of i ts  s p e c i f i c  s u r f x e .  
used was a small-scale gap t e s t y 6  a diagram of which i s  shown i n  Fig.  1. 
The range of s p e c i f i c  sur faces  invest igatkd was 2,00@ - 18,000 cn? g-l. 
The s p e c i f i c  sur face  was measured by a permeameter, an instrument t h a t  
determines t h e  surface per un i t  mess from air p e r r c a b i l i t y  measure~tients.~ 

The s e n s i t i v i t y  t e s t  

Two d i f f e r e n t  methods f o r  obtaining t h e  P E N  with t h e  desired s a e c i f i c  
sur faces  w e r e  used. 
material f o r  var ious per iods of t i n e  t o  reduce t h e  average s i z e  while t h e  
second Consisted of p r e c i p i t a t i n g  t h e  PETN from acetone by the  addi t ion  
of water under d i f f e r e n t  condi t ions t o  obtain indi.vidual sav?lples with t h e  
d i f f e r e n t  s p e c i f i c  surfaces .  

The f i r s t  involved bal l -mil l in? t h c  l a r g e s t  s ized 
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The PETM acceptm ( t e s t )  charges were cy l indr ica l ,  one-half inch 
1% by ono-half inch i n  diameter and pressed t o  a loading dens i ty  of 
0.95 g cm-3. The donor charges were two-tenths inch long b j  three-tenths 
inch  diameter plastic-bond& RDX p e l l e t s  of 1.6 g cm'3 densi ty  i n i t i a t e d  
by low dens i ty  PETN which i n  t u r n  ues s e t  off  by a length-of  prirracord. 
The a t tenuator  materie.1 was one..-inch diameter brass* cyl inders  o f  various 
thicknesses. 

The c r i t e r i o n  of s a t i s f a c t o r y  i n i t i a t i o n  was tho  prcductinr! of a 
dent  i n  a one-half i n c h  t h i c k  shee t  of aluminum used es .a "witness" d a t e .  
Twenty shots of each p a r t i c l e  s i a e  were f i r e d  using tho ltup and down" or 
"step? method, v i t h  an i n t e r v a l ' o f  one-hundredth inch brass  thickness  
The reported thickness is t h a t  at which 5 6  of t h e  saTples d.? t~nat , t?d .~  
Preliminary inves t iga t ion  o f  the normality of t h e  d i s t r i b u t i o n  of t,hese 
p o i n t s  by t h e  method of DavieslO s h o w  t h e r  t o  be n o r w l l y  d is t r ibu ted  
with a standard devia t ion  of '0.023 inch. 

The d a t a  we have co l lec ted  a r e  shown i n  Fig. 2. I t  is evident t h a t  
t h e  shock s e n s i t i v i t y  of PETN, as measured by t h i s  methd ,  d w s  not i n -  
c rease  with an increase  i n  t h e  s p e c i f i c  surface of t h c  materiel, but 
r a t h e r  decreases s l i g h t l y  over a wide range of s p e c i f i c  surface. 
p e r i m m t s  run a t  t u o  o ther  P3lN loading dens i t ies ,  0.75 and 1.L g cn-3, 
show t h e  same ef fec t .  These results indica te  t h a t  some mcchanisrn other  
t h a n  a surface burning r e a c t i o n  must determine t h e  shock in i t ia . t ion  t o  
dotonat ion i n  granular presaings of PMN. 
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