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A NOVEL TECHNIQUE FOR THE CONTPOLLED 
I N I T I A T I O N  OF EXPLOSIVES 

M.C. Chick 
Materials Research Labora tor ies ,  

Melbourne, Aus t r a l i a  

ABSTRACT 

The observation that the j e t  i n i t i a t i o n  of covered and bare 

explosive occurs by q u i t e  d i f f e r e n t  mechanisms has been used t o  

devise  a novel technique f o r  producing e i t h e r  prompt de tona t ion  

a t  a predetermined pos i t i on  wi th in  an explosive charge or 

f a i l u r e  and d is rupt ion .  

The method c o n s i s t s  of f i r i n g  a j e t  a t  an appropr i a t e ly  

covered explosive containing a void loca ted  where the  onse t  o f  

de tona t ion  is required. The void conta ins  a low d e n s i t y  medium 

t o  d i s s i p a t e  the bow wave shock and may be pos i t ioned  wi th in  the 

bulk of the explosive or on the sur face .  When the j e t  s t r i k e s  

t h e  f a r  side of the void prompt de tona t ion  occurs  and spreads  

thraughout the  explosive.  However, when t h e  j e t  is  aimed to  

m i s s  the void, f a i l u r e  occurs. 

The technique is  described i n  d e t a i l  ard i l l u s t r a t e d  by 

f l a s h  radiographs showing both the  de tona t ion  and f a i l u r e  modes 
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fo r  a Composition B charqe containing a spherical  void located 

near i t s  center.  For Composition B the estimated maximum depth 

of locating the void, and therefore  the point  of i n i t i a t i o n ,  i s  

approximately 320 mm from the charge surface.  

Potent ia l  appl icat ions and some l imi t a t ions  of the method 

a re  discussed. 

The technique is  the subject  of pa t en t  action. 

INTRODUCTION 

The i n i t i a t i o n  of bare explosives has been shown to be 

dependent on the a b i l i t y  of the shock from the  j e t  s t r i k i n g  the 

surface of the explosive supporting detonation fo r  a s u f f i c i e n t  

time t o  e s t ab l i sh  a s t a b l e ,  curved detonation front ' .  

Recen t  reports have shown t h a t  the j e t  i n i t i a t i o n  of 

covered and bare explosive occurs by d i f f e r e n t  m e c h a n i ~ r n s ~ ' ~ .  

Thus the i n i t i a t i o n  of covered explosive is control led by the 

bow wave shock associated with the j e t  penetrat ing the 

explosive3. 

t h i n  covers struck by high veloci ty  j e t s  where the decaying 

impact shock causes detonation2 r 4 .  

However, t h i s  mechanism does no t  apply t o  very 

One r e s u l t  of these d i f f e r e n t  mechanisms is t h a t  explosive 

i n  the bare s t a t e  exh ib i t s  g rea t e r  s e n s i t i v i t y  t o  j e t  i n i t i a t i o n  

than when it i s  covered3. For example, the c r i t i c a l  ve loc i t i e s  
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of the j e t  generated from a 38 mm diameter shaped charge which 

are  required t o  i n i t i a t e  s t e e l  covered and bare c a s t  Composition 

B have been measured a t  5.2 and 3.2 mm/ps respectively. 

Similar measurements of the c r i t i c a l  ve loc i t i e s  for  the j e t  

i n i t i a t i o n  of s t e e l  covered and bare pressed TNT gave values of 

4.2 and 2.9 mm/vs respectively. 

These differences are  a t t r i bu ted  t o  the act ion of the bow 

wave. Thus, during the j e t  penetration of covered explosive,  

the peak pressure of the bow wave can be several  orders of 

magnitude l e s s  than tha t  a t  the j e t  t i p  t a r g e t  interface.  

Further, it has been demonstrated tha t ,  when the bow wave f a i l s  

t o  cause detonation, the explosive i s  desensit ised t o  the ac t ion  

of the closely following jet  Therefore the removal of 

the desensi t is ing bow wave by the introduction of a void o r  a i r  

gap i n  the explosive allows the j e t  t o  s t r i k e  unstressed 

explosive. A po ten t i a l  f a i l u r e  w i l l  then be converted i n t o  a 

pranpt detonation i f  the j e t  veloci ty  i s  greater  than the 

c r i t i c a l  value t o  i n i t i a t e  the bare explosive. 

This paper describes a technique, based on these 

observations, fo r  producing e i t h e r  the disruption of an 

explosive charge or its prompt detonation a t  a predetermined 

posit ion on the surface or  within the bulk of the explosive. 
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DESCRIPTION OF TECHNIQUE 

The technique i s  described by reference t o  Fig. 1 which 

shows a covered charge with a spherical void located towards i t s  

center. 

The mde of operation is as follows. when the j e t  strikes 

the top of the cover a large impact shock i s  produced tha t  

t ravels  ahead of the j e t  but decays rapidly. As the j e t  

penetrates the cover a bow wave shock is established which is 

transmitted across the cover/explosive interface in to  the 

explosive ahead of the j e t .  This shock decays and is  replaced 

by the bow wave from the je t  penetrating the explosive. The 

cover thickness is selected so tha t  the shock(s) transmitted 

in to  the explosive i s  too weak t o  cause detonation but s t i l l  

capable of preconditioning and densensitising the explosive t o  

the following j e t .  Consequently, when the j e t  is aimed t o  miss 

the void as  i l l u s t r a t ed  i n  Fig. l ( b ) ,  penetration continues 

thrmgh the explosive without detonation. However, the 

explosive w i l l  be shocked causing some disruption. 

when the j e t  is aimed to  h i t  the void the bow wave shock i s  

dissipated by the low density medium and the j e t  s t r i kes  the f a r  

surface (Fig. 1 ( c ) )  where the bare explosive has not been 

desensitised by the bow wave shock. Under these conditions 

detonation occurs providing the j e t  velocity is greater than the 

c r i t i c a l  velocity for  the in i t i a t ion  of the bare explosive. 
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T h i s  mode of i n i t i a t i o n  is prompt so t h a t ,  even near  t h e  

c r i t i ca l  i n i t i a t e d  t h r e s h o l d ,  d e t o n a t i o n  occurs  i n  less than  

a b o u t  a microsecond and w i t h i n  a few  millimeter^^'^. 
t h e  small geometry of t h e  i n i t i a t i n g  system allows r a r e f a c t i o n s  

t o  quench t h e  r e a c t i o n  quick ly .  The d e t o n a t i o n  wave then 

expands throughout  t h e  whole charge  i n c l u d i n g  through t h e  

e x p l o s i v e  p e n e t r a t e d  and shocked. 

Otherwise 

These c o n d i t i o n s  c o n t r a s t  t o  convent iona l  shock i n i t i a t i o n  

where t h e  cr i t ical  t i m e  and d i s t a n c e  f o r  t h e  e s t a b l i s h m e n t  of 

d e t o n a t i o n  is u s u a l l y  s e v e r a l  microseconds and t e n s  of 

millimetres r e s p e c t i v e l y .  T h e r e f o r e ,  compared t o  convent iona l  

shock i n i t i a t i o n ,  j e t  i n i t i a t i o n  of b a r e  explos ive  produces less 

loss i n  explos ive  impulse d u r i n g  t h e  bui ld-up  to  d e t o n a t i o n  process .  

VOID 

/ 

I JET 

DISRUPTION POINT OF 
AND FAILURE INITIATION 

( a )  (b) ( C )  

FIGURE 1 

Schematic i l l u s t r a t i o n  of the technique to produce e i t h e r  
c o n t r o l l e d  detonat ion or d i s r u p t i o n  of an e x p l o s i v e  charge. 
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The technique has  been developed from a n  e x t e n s i v e  range of 

experiments .  Although most work h a s  been c a r r i e d  o u t  on s tee l  

covered Composition B,  cover  material, e x p l o s i v e  t y p e  and j e t  

material have been v a r i e d .  

The method of measuring the c r i t i ca l  j e t  v e l o c i t i e s  f o r  t h e  

i n i t i a t i o n / f a i l u r e  t h r e s h o l d  f o r  covered and bare e x p l o s i v e s  h a s  

been  descr ibed  i n  d e t a i l 6 .  

t h i c k n e s s  w a s  determined t h a t  produced d e t o n a t i o n  i n  50% of a 

series of f i r i n g s .  The Bruceton p r o c e d u r e  w a s  used t o  vary  t h e  

t h i c k n e s s  of t h e  cover  i n  a p r e s c r i b e d  manner dependent  on 

whether  t h e  prev ious  e v e n t  had been a d e t o n a t i o n  or f a i l u r e .  

There were between 1 0  and 20 f i r i n g s  per c r i t i ca l  cover  

t h i c k n e s s  de te rmina t ion .  

B r i e f l y ,  the cr i t ical  cover  

Measurements on b a r e  e x p l o s i v e  w e r e  made by a similar 

method e x c e p t  t h a t  a 1 5  nun a i r  gap w a s  i n t r o d u c e d  between t h e  

c o v e r  and explos ive .  T h i s  s t a n d o f f  c o v e r  arrangement  w a s  

des igned  to remove any e f f e c t s  of t h e  bow wave shock from t h e  

j e t  p e n e t r a t i n g  the cover  t h u s  e n a b l i n g  t h e  j e t  t o  s t r i k e  

u n s t r e s s e d  e x p l o s i v e  w h i l e  s t i l l  a l l o w i n g  t h e  j e t  

c h a r a c t e r i s t i c s  to  be a l t e r e d  by v a r y i n g  t h e  cover  t h i c k n e s s .  

The cr i t ical  v e l o c i t i e s  w e r e  then  determined b o t h  by d i r e c t  

measurement i n  s e p a r a t e  exper iments  u s i n g  m u l t i p l e  f l a s h  

rad iography and by c a l c u l a t i o n  u s i n g  t h e  DiPersio/Simon 

r e l a t i o n s h i p  f o r  a s t r e t c h i n g  j e t  p e n e t r a t i n g  t h e  c r i t i c a l  cover  
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thickness' : 

where V the c r i t i c a l  j e t  v e l o c i t y ,  vtip the  i n i t i a l  j e t  t i p  

ve loc i ty ,  xcrit t he  measured c r i t i c a l  cover thickness,  S the 

standoff from the  v i r t u a l  o r i g i n  pos i t i on  of j e t  formation t o  

t h e  sur face  of the  cover and y t h e  square root  of the  r a t i o  of 

t a r g e t  dens i ty  t o  j e t  dens i ty .  Recent da ta  show good 

co r re l a t ions  between the experimentally determined and 

ca lcu la ted  values.  

j 

4 

DEMONSTRATION OF TECHNIQUE 

The technique has been proved using a steel covered 

Composition B charge conta in ing  a sphe r i ca l  void a t  a 

predetermined p o s i t i o n  as i l l u s t r a t e d  i n  Fig. 1 ( a ) .  Multiple 

f l a sh  radiography was used t o  record various s t ages  of the 

functioning of t he  device i n  both the  detonation and d i s rup t ion  

modes. 

The j e t  was generated from a 38 mm diameter shaped charge 

and had a t i p  ve loc i ty  of 7.3 m m / w .  The 76 mm th i ck  steel  

cover was i n  in t imate  con tac t  with the  Composition B 

(FDX/TNT/WAX, 55/45 /1)  explos ive  charge of 60 mm square cross 

sec t ion  and 102  mm length.  A steel witness block w a s  used t o  
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support  the  receptor ,  d e t e c t  the  r e s u l t  of the f i r i n g  and record 

r e s idua l  pene t ra t ion .  The cen t r e  of t h e  19 mm diameter 

sphe r i ca l  void w a s  located along the  a x i s  of the charge 60 mm 

from the explos ive /s tee l  i n t e r f a c e .  The s p h e r i c a l  void was 

posit ioned by s t i c k i n g  toge ther  two charges with a 19 mm 

diameter hemisphere machined i n  the cen te r  of the  i n t e r f a c e  

sur face  of each. The th ickness  of t he  steel  cover was se l ec t ed  

to  be b e t w e n  the measured cr i t ical  th icknesses  fo r  t he  

i n i t i a t i o n  of covered (60 mm) and bare (140 mm) Composition B. 

As previously discussed these  th icknesses  are equiva len t  t o  

cri t ical  j e t  v e l o c i t i e s  f o r  t he  i n i t i a t i o n  of covered and bare 

Composition B of 5.2 and 3.2 mm/ps r e spec t ive ly .  

Fig. 2 shows t w o  f l a s h  radiographs from a series of 4 

f i r i n g s  where the j e t  was aimed to miss t h e  void. I n  Fig. 2 ( a )  

the  j e t  i s  observed passing t o  one s i d e  of t h e  void and i n  

Fig. 2 (b)  t h e  j e t  has completely pene t ra ted  the  charge. The 

l a t e r  p i c t u r e  shows explosive spa11 i n  the  void co l l aps ing  from 

t h e  ac t ion  of the  b o w  wave shock. F lash  radiographs showed 

that i n  one f i r i n g  of the  series the  j e t  passed within 5 mm of 

t h e  void. A l l  four  f i r i n g s  f a i l e d  t o  de tona te  as ind ica ted  

from the  lack of marks on the  witness block and cover p l a t e  and 

t h e  Composition B recovered from the  f i r i n g  cell.  

Fig. 3 c o n s i s t s  of two f l a s h  radiographs from a s e r i e s  of 

f i r i n g s  where the  j e t  was aimed t o  h i t  t h e  w i d .  Fig. 3 ( a )  
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( a )  FIGURE 2 (b) 

Flash radiographs of a j e t  aimed to miss a spherical void 
located a t  a predetermined posit ion within a s t e e l  covered 
Canps i t ion  B charge. The round f a i l e d  to detonate. 

(a1 FIGURE 3 (bl 
Flash radiographs as per Figure 2 but showing pranpt detonation 
frcm the jet aimed to s tr ike  the far s ide  of the void. 
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shows t h e  j e t  s t r i k i n g  t h e  f a r  s u r f a c e  of t h e  void and t h e  

p e n e t r a t e d  e x p l o s i v e  ( a b o u t  50 mm deep)  n o t  d e t o n a t i n g .  I n  

Fig.  3 ( b )  taken  a few microseconds l a t e r  p r a n p t  d e t o n a t i o n  h a s  

occurred  and t h e  f r o n t  h a s  spread  i n  a l l  d i r e c t i o n s  consuming 

t h e  explos ive .  The r e s i d u a l  p e n e t r a t i o n  of t h e  w i t n e s s  b lock  

was  s i g n i f i c a n t l y  less than f o r  the rounds t h a t  d i d  n o t  

d e t o n a t e .  The t h r e e  rounds f i r e d  i n  t h i s  series a l l  

de tona ted .  Thus t h e r e  were no c o n t r a d i c t i o n s  from a to ta l  o f  7 

c h a r g e s  f i r e d .  

CONTROLLING FACTORS AND DESIGN CONSIDERATIONS 

P r o p e r t i e s  of  the j e t ,  c o v e r  and e x p l o s i v e  as w e l l  as 

c h a r a c t e r i s t i c s  of t h e  void are i m p o r t a n t  i n  c o n t r o l l i n g  t h e  j e t  

i n i  t i a t i o n / f a i l u r e  processes. 

The e x p l o s i v e  may be p r e s s e d  or cast b u t  the c r i t i ca l  

d i a m e t e r  to  s u p p o r t  d e t o n a t i o n  should  b e  s u f f i c i e n t l y  s m a l l  t o  

allow t h e  j e t  i n i t i a t i o n  of bare e x p l o s i v e  to  occur .  

The e x p l o s i v e  should  n o t  be i n  a g r a n u l a r  form nor  c o n t a i n  

s i g n i f i c a n t  vo ids  i n  t h e  p a t h  of t h e  j e t  o t h e r  t h a n  t h o s e  

d e l i b e r a t e l y  i n c o r p o r a t e d  as par t  of t h e  technique .  S ince  bow 

wave i n i t i a t i o n  i s  e s s e n t i a l l y  a shock process, s e n s i t i v i t y  

c o n t r o l l i n g  p r o p e r t i e s  such as d e n s i t y ,  degree  of inhomogeniety,  

i n e r t  c o n t e n t ,  particle s i z e ,  etc, m u l d  be impor tan t  i n  

de te rmining  t h e  c r i t i ca l  j e t  v e l o c i t y .  
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The void may be any s i z e  or shape, s u f f i c i e n t  to  d i s s i p a t e  

the bar wave i n  f r o n t  of the j e t  t i p .  It is assumed the void 

may be canposed of low dens i ty  material providing the b o w  wave 

shock is s u f f i c i e n t l y  d i s s ipa t ed  t o  allow the  j e t  to i n i t i a t e  

t h e  explosive on the  f a r  s ide  of t h e  void. 

The maximum depth of loca t ing  the void i n  the  explos ive ,  

Tm, may be ca lcu la ted  from a rearranged form of the  

DiPersio/Simon r e l a t i o n s h i p  (equat ion  1 ) where Vtip is  redef ined  

as, Vc, t he  ve loc i ty  of the j e t  en te r ing  the  explosive from the 

cover of th ickness ,  x, and v is  redefined a s ,  vbl the  v e l o c i t y  

of the j e t  s t r i k i n g  the  bare explosive i n  the  void; 

j 

vc l / Y  
Tm = (S + X )  ((-1 - 1 )  

"b 
( 2 )  

where the t o t a l  standoff d i s tance  is now S + X. The 

app l i ca t ion  of the  equation t o  a j e t  pene t ra t ing  an ene rge t i c  

material such as Composition B is  supported by the good 

agreement found between ca lcu la ted  and measured ~ l u e s . ~  

The l a r g e s t  value f o r  T~ w i l l  occur fo r  the c r i t i ca l  cover 

thickness,  xcrit, and the  corresponding c r i t i c a l  value f o r  j e t  

i n i t i a t i o n ,  Vc crit. For thinner covers,  i.e. x < xcrit, j e t  

bow wave i n i t i a t i o n  w i l l  occur precluding the  use of the  

technique. 

decrease and s ince  Vb is cons tan t ,  Vc/vb decreases.  

AS the cover thickness is increased ,  Vc w i l l  
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Subs t i t u t ion  shows t h a t  t h i s  decrease has  a g r e a t e r  e f f e c t  than 

the increase  of x and the re fo re  T decreases.  The l i m i t  i s  

reached when x approaches the  c r i t i c a l  th ickness  f o r  the  

standoff cover f o r  the je t  i n i t i a t i o n  threshold  of t he  bare 

explos ive ,  vb crit. 

approaches zero,  i.e. the maximum depth for t h e  void has  moved 

t o  the sur face  of the explosive.  

Thus V, approaches Vb crit and T 

The maximum depth of p lac ing  the  void i n  Composition B f o r  

the critical cover th ickness  condi t ion  has  been estimated using 

equat ion  2 t o  be about 320 mm. 

Vb crit values for the system discussed i n  t h e  in t roduc t ion  

s e c t i o n  were used i n  de r iv ing  the  estimate. This would allow 

c e n t r a l  i n i t i a t i o n  of a charge up to about  640 mm diameter. 

S imi la r ly ,  using the  prev ious ly  discussed cr i t ical  j e t  

v e l o c i t i e s  f o r  i n i t i a t i n g  pressed  TNT with a cover of c r i t i c a l  

th ickness  g ives  a maximum depth f o r  p lac ing  t h e  void of about 

290 mm. 

The measured Vc crit and 

In  p r a c t i c e  the se l ec t ed  value of Vc must be less than 

If the  je t  breaks u p  Vc crit s i n c e  a f a i l u r e  is required.  

dur ing  penet ra t ion  then one of t he  modified forms of equation 1 

is used.' 

The cover performs two important func t ions .  One is t o  

c o n t r o l  the j e t  pene t ra t ion  ve loc i ty ;  t h i s  i s  dependent on the  

d e n s i t y  of the cover and determines i t s  thickness.  The o the r  is 

232 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
4
:
0
9
 
1
6
 
J
a
n
u
a
r
y
 
2
0
1
1



t o  produce the precursor shock ahead of the j e t  (e i ther  the 

decaying i m p a c t  shock or bow wave shock) tha t  enters and 

dersensit ises the explosive t o  the j e t .  

Jet density, velocity and diameter a re  important i n  

controll ing the in i t i a t ion  of covered and bare explosive. The 

threshold for i n i t i a t ing  bare explosive may be predicted from 

the relationship developed by Held’ and Mader and Pimbley’; 

( 3 )  2 Vb dp = k 

where d the j e t  diameter, p j e t  density and k a constant for the 

explosive under test. A similar predictive relationship for  

cowred explosives i a  under investigation’ and the importance of 

j e t  velocity and diameter have been e s t a b l i ~ h e d ~ , ~ , ’ ~ .  

density would only appear to  have an e f fec t  i n  tha t  it controls 

the rate  of penetration. 

J e t  

4 

Thinly covered explosive can be used i n  the technique by 

the appropriate choice of shaped charge t o  pcoduce a j e t  of the 

desired parameters (e.g. velocity,  diameter, density).  

Alternatively j e t  velocity can be adjusted by f i r ing  it through 

standoff cover plates. 
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SOME POTENTIAL APPLICATIONS 

By appropr ia te  choice of explosive geanet ry  and void 

loca t ion  t h e  technique could be used t o  produce p a r t i c u l a r  or 

d i r e c t i o n a l  b l a s t  and shock wave p a t t e r n s  f o r  use i n  explosive 

research  and development. Thus f o r  example, de tona t ion  of a 

Spher ica l  charge with a void a t  its c e n t r e  could be used t o  

produce a near sphe r i ca l  blast  wave t o  i n t e r a c t  with an inc l ined  

su r face  f o r  t he  s tudy  of shock r e f l e c t i o n s  and Mach s t e m  

formation. 

The technique could be used t o  produce a de tona t ion  o r  s e l f  

d i s rup t ion  mechanism f o r  explosive munitions. This may be 

undertaken by using an arrangement similar t o  t h a t  shown i n  

Fig. 4. When the  j e t  is  f i r e d  from p o s i t i o n  A it t r ave r ses  t h e  

a i r  gap and i n i t i a t e s  the bare (or t h i n l y  covered) explos ive  

thus s e t t i n g  i n  t r a i n  the  intended func t ion  of the  device. 

When the j e t  is f i r e d  from p o s i t i o n  B t h e  i n e r t  cover araterial 

c h a r a c t e r i s t i c s  are se l ec t ed  so that the  j e t  d i s r u p t s  the  

explosive and the system f a i l s  to  detonate.  P o s i t i o n s  A and B 

could be occupied by the  same shaped charge t h a t  has  the 

capac i ty  t o  be turned t o  face  e i t h e r  d i r e c t i o n .  This type of 

explosive l o g i c  system may be extended to produce d i r e c t i o n a l  

explos ive  e f f e c t s  by f i r i n g  more than one j e t  t o  i n i t i a t e  the 

explosive f i l l i n g  a t  mul t ip l e  pos i t i ons .  I n  Fig.  4 t h i s  may be 

achieved by f i r i n g  je ts  from pos i t i ons  A and C .  
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POSITION C 

CASE 

AIR SPACES 

EXPLOSIVE 
COVER 

FIGURE 4 

An i l l u s t r a t i o n  of applying the technique to a charge with the 
op t ions  f o r  s i n g l e  i n i t i a t i o n ,  mu l t ip l e  i n i t i a t i o n  or a f a i l u r e .  

ADVANTAGES AND LIMITATIONS 

The advantages of the technique include the  following: 

1 .  The technique can produce de tona t ion  o r  d i s rup t ion  of 

explosive depending whether t h e  j e t  i s  aimed to h i t  or miss 

the void. 

The technique can produce de tona t ion  a t  a p o s i t i o n ( s )  w i th in  

or on the sur face  of an explosive charge by the appropr ia te  

loca t ion  of the  vo id ( s ) .  

By the  appropr ia te  choice of explosive shape and void shape 

and loca t ion ,  detonation wave shaping and d i r e c t i o n a l  

e f f e c t s  can be produced. 

2. 

3 .  
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4 .  Detonation always occurs promptly wi th  a minimal l o s s  of 

explosive impulse due to the  prompt build-up to de tona t ion  

process i n  the j e t  i n i t i a t i o n  of bare  explosive.  

5. There are no moving parts, primary explos ives  or explos ive  

t r a i n s  i n  the  main charge. The shaped charge i s  separa ted  

from the main charge and can be i n i t i a t e d  by a high vol tage  

detonator.  

The l imi t a t ions  of the technique inc lude  t h e  following: 

I .  There may be d i f f i c u l t i e s  i n  loca t ing  t h e  void i n  the  

des i red  loca t ion ,  e.g. s i n g l e  press ings .  

2. Some explosives may e x h i b i t  a small d i f f e rence  between the 

critical je t  v e l o c i t i e s  €or i n i t i a t i n g  t h e  bare and covered 

conf igura t ions .  This w i l l  l i m i t  the maximum depth of 

placing the void to  small values.  

3. Some d i s rup t ion  of the explosive w i l l  occur  f r a n  j e t  

pene t ra t ion  f o r  the  de tona t ion  mode. Although, i n  most 

cases the j e t  w i l l  be promptly overtaken by the  de tona t ion ,  

t he re  may be s m a l l ,  unwanted r e s i d u a l  pene t r a t ion  s i d e  

e f f ec t s .  

4. The detonation of the shaped charge may produce unwanted 

s i d e  e f f e c t s .  This can be minimised by b a f f l i n g  and 

standing the  shaped charge away from t h e  main charge. 
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5. Explosives with l a rge  c r i t i c a l  diameters with respect to the  

j e t  diameter may f a i l  to be i n i t i a t e d  i n  the bare 

conf igura t ion  due to e a r l y  quenching of the detonation’.  

A l t e rna t ive ly  this type of exp los ive / j e t  combination may 

produce similar cri t ical  j e t  v e l o c i t i e s  f o r  t he  bare and 

covered conf igura t ions  due to  the bow wave i n i t i a t i o n  

mechanism con t ro l l i ng  both cases, e.g. creamed TNT i n i t i a t e d  

by the  j e t  f r a n  a 38 mm diameter shaped charge4. 

CONCLUSIONS 

A technique has been described and demonstrated which uses  

a h igh  ve loc i ty  m e t a l  je t  to produce either prompt de tona t ion  a t  

a predetermined pos i t i on  wi th in  an explosive charge or f a i l u r e  

and d is rupt ion .  

F lash  radiographs are presented which i l l u s t r a t e  t he  

app l i ca t ion  of the method to a Composition B*charge. 

The technique is subject to  pa ten t  action. 
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