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An investigation of “ law power” explosives was undertaken as a cooperative e f fo r t  between 
the Sandia Corporation and the Universal Match Corporation. 
t h i s  program was the investigation of homogeneous chemical compounds expected t o  yield 
detonation pressures of less than 100 kilobars. Secondary objectives included the attain- 
ment of adequate thermal s t ab i l i t y ,  suitable impact sens i t iv i ty  and high density. The 
vlde range of properties found in coordination compounds caused ef for t s  t o  be concentrated 
in t h i s  area. 

In general, a limited number of tests were performed in order t o  screen out unsuitable 
ccmpounds. Those compounds which appeared praising were then subjected t o  further 
testing. 
bomb t e s t .  This test was abandoned when it became apparent that the consolidation density 
of the  explosive was an important factor. 
a l imited amount of streak camera data. 

The explosive properties of the coordlnation compounds tes ted  varied over a wide range, and 
depended on several factors. The consolidation density was Important. The oxygen balance 
( t o  carbon monoxide) vas a l so  significant.  The insertion of a heavy ion in to  the  explosive 
(for example, iodate or  tha l lous)  lowered the detonation velocity but the increased density 
of the  total molecule t ended to  keep the detonation pressure high. 

The primary objective of 

The initial evaluation of explosive output was obtained fran the standard sand 

Later tes t ing  u t i l i zed  the plate dent t e s t  and 

Detonation pressures were estimated by the plate dent technique. 
of detonation pressure versus depth of dent in the s t e e l  p la te  (hardness in Rockwell, 
88-90, B scale). Detonation pressures fo r  those cases w h e r e  the streak camera technique 
vas u t i l i zed  were calculated from the approximation: 

Figure 1 s h m  the p lo t  

2 
p 0.01+ 

W b e r e  : 

p = detonation pressure in bars 
p = density in grams per cubic centimeter 
D = detmation velocity in meters per second 



236 
i 

69.1 
87.3 

69.8 

97.8 

It is t o  he pointed out t h a t  t h e  emlos’ve outauts  of t h e  two ronmoimds we sinjlzr a.t 
equal  a c t u a l  dens j t jes  r a t h e r  than m n a l  r e r - e n t  c r y s t a l  densi . t les .  
was shown by several o ther  e-mlossve -0mplex salts. 

Another i n t e r e s t i n g  s j t u a t i o n  is t h e  d i f f e r e n t  behavior of t w o  i s o m s  O!( +men)?( In?):, 
and Cu(pn)2(103)2. 
comlex  sustajned detonat ion (See Figure 3) while t h e  on c o q l e x  d id  not .  me tnen 
comple.1. gave 125 k i lobars  a t  a dens i ty  of 2.?0 g/cc (89.7 percent c r y s t a l  dens i ty) .  

T h l  s vhenornenon 

In a 1./2 inch diameter by 1.37 inches long - o n f i p r a t i o n .  t h e  tmen 



237 

J 

However, i n  A 1 l / h  in rh  d i ame te r  by 5.1 inches long - 0 n f i m a t j o n .  t h e  m salt d;d 
sus ta in  giving an estimated detonat jon nTessure of 105 kilobars  at  a dens i tv  of ? ' 3  
d c c .  

SUMMARY 

It annea-s t h z t  oxygen b d a n r e s  of N-30 nercent  ( t o  ra-bon mono--ide) are ne"essa-'y 
t o  obtain la.? cressiires a t  d e n s i t i e s  ann-oa.chi.ng crysta.1 dens i ty .  This -em!rernent 
nrobab3.y necess i ta tes  the  use of l a r g e r  roI.umn diameters 07 more s e n s i t i v s  ?lzsses o" 
conmounds such ~ t s  chlorates t o  obta ln  s teady detonst?on.  

One of  the  nrmerties of these  roo-dination romooiinds i s  the  anna.rent Imr  detonat ion 
pressure produced at r e l a t i v e l y  high d e n s i t l e s .  
detonation pressure t o  dens i ty  for  he-mmine-obalt iodate  'hemihydrate and TNT. 
coordination comnound y i e l d s  t h e  same detonation pressure a t  a d e n s i t y  of 2.7 e/?.: 
t h a t  l" exhib i t s  at 7..6 g / c c .  
flnce, l igand,  or cent ra l  lon.  a11 anpeax t o  nossess a simi1a.r re1ationshi.n between 
outnut and densi ty .  
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P igwe 4 shmrs th?  -a!.ationshj- of 
The 

The coo7dination c m o u n d s .  remrd!.ess of o-rygen b e l -  
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