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!io: A. Biehl 
PROid : JO Kury - Chmistry Division 
SUEECT: "Wooden" Explosives for Woodcock 

For the past nonth the explcsives grmp o r  the Chemistry 
u 

Division has spent considerable t im c n  the  h i& explosives Zor-Lion 

of the Wqodcock prosam, The preliminary results obtained i n  thc 

course of t h i s  investigation as well as data accumulated a t  other 
laboratories throuaout the country are presented i n  t h i s  me:m:-andurn, 

Par t  I i s  concerned w i t h  the greparation and properties oi' the 120st 

promising "wooden" ( shock insensit ive and high-temperature stable) 
explosives. 
could be used immediately i n  a hydrodynaxAc progarno 
presents a tentative schedule and indicates the role various J -OU~S 

a t  UCfiL have agreed t o  plsy i n  the Woodcock explosives prozrm 
f o r  the next f e w  weeks. 

, 

Part  I1 deals with several  subst i tute  explosives which 

Part I11 

i 

! PART I 

I n  Table I arc l i s t e d  the properties of the mst proxising 
' 

"wooden" explosives. TISO of these materials, W-Exon and HEX- 
Epoxy, are  a w s t  imediately available on a l a q e  scale. Picatinny 
Arsenal has completed a thorouzh evaluation of the IMX-Exon systeni 
and mst of the data presented i n  Table I were deteimined by J. D. 
Ilooper of the Arsenale The HIX-Epoxy system (which is  csstaLle) 
has been develqed by Paul Archibald3 a t  UCIiL and under contract 

I- 2 

f r o m  UCRL by Poulter Laboratories of Stanford Research Ins t i tu te .  

h i v a t e  communication, Mro L. He Eriksen t o  Wo John S. Foster, 
July 17, 1958. 

Progress Report on an Investisation or Fluorocarbon Polymers 
as Binders fo r  HMX," presented by J. D. Hooper at the Livermore High- 
Explosives Symposium, Feb. 1-9 and 20, 1958, 

2,,* 

3A detailed description of' the HMX-Epoxy system w i l l  be presented 
i 

i n  a forthcoming ERL report. 
"a h 

SEP 2 1 '59 iNY, 
L 





TO: A. Siehl  -2- 7/23/58 

The t h i r d  syetem contains diamminotrfnitrobenzene (DATB) , 
, I ,  ~ 

one of the most shock insensitive and thermally stable explosives 

No suitable binder, 'however, has yet been found f o r  
and as such, is an excellent candidate for the explosive 

i n  Woodcock. 

DATBe 
and based on work now i n  progress at  DJOL, NOTs and UCRL, it seems 
ex t r emly  l ike ly  that a 95% DATB-55 binder system w i l l  be available 
i n  the  near future. 
from data on known DATE,-binder systems, 

F r o m  a general consideration of plastic-bonded explosives 

The properties of t h i s  material were extrapolated 
6 

The fourth explosive is  a homgeneous s o l u t i m  of orGanic 
l iquids.  This solution is i n  itself not "wooden" (shock insensit ive 
or hi&-temperature stable), but because of Its a b i l i t y  t o  be eas i ly  
stored separately fromthe other vital bomb components, i ts  proper 

The l iqu id  system does 
however a lso present problems; two of which arc the high change of 
density, and therefore detonation velocity, with temperature, and 
the inherent d i f f icu l ty  i n  defining the sens i t iv i ty  of a l iquid,  
of the  more important properties of t h i s  l iquid explosive are presented 
i n  Table I. 

'use could produce a t ru ly  "woodenff weapon. 

Som 

7 

Of the above four systems, the DATE3 explosive seems t o  
have t he  most advantages and, as such, has been ten ta t ive ly  picked 
as the explosive t o  be used i n  Woodcock. 

4 ~ ~ ~ ~ ~ ~ - 6 0 1 6 ,  "Heat Resistant Explosives 11. 

5 ~ ~ ~ - 2 5 2 4 ,  "Preparation of Thermally Stable Explosives: 

6 
7 

1,3-Diamino-2,4,6- 

2,4,6- 
trinitrobenzene, DATB," March 31, 1958. 

trinitrobenzene Derivatives," June, 1958. 
NOL and UCF.L work on DAD-Epoxy systems, 

A mre detailed report  of the physical and explosive properties 
-~ - 

of t h i s  l iquid explosive will be presented i n  a forthcoming UCRL 
report . 



TABLE I 
DATB- IIMX HMX Liquid 
Binder Exon Epoxy Explosive 

51.7% nitromethane 
33 2% t e  trmitromethane 
15 15 1-nitropropane 

7% HMx 
15% Epon 510 
15% Hexahydrophthlic- 

Compositbn 95$ DATB 7 9  
5$ Binder 3077 Exon 461 (- $1 

anhydride 

~ 8 3  i 0 6 5  

1. , 78 1.835 -1065' The ore t i c a l  
14-m Density 
( 3 b )  

(4 . 
EO 

D 

10292 Of mm 10% of TfaT 

7.87 mm/psec. 

I 
M 

I 

~ 

70 em 
Slight ly  m r e  
sensit ive than TNT. 
Like Comp. A. 

33 cm 
Data not t o o  significant 
berxaae of wthod of 
t e s t .  

> 200 cm LOO ern 
?io explosions at Like "To 
drop heights twice 
as great as the 
TFT 5 6  point, 

Wedge Test (4 H i g h  shock i n i t i a t ion  

considerably slower 
than Compo B; like 

build-up time 

75/25 cyclotol. 

No data High shock in i t ia t ion  
build-up tim l i k e  
Compo B. 

No data 

0.2 cc gas/g.hr, 5 cc gas/g.hr. No data Acceptable a t  100°C 
but degased rapidly 
a t  150 C. 

Vacuum g t a b i l i t y  
a t  200 C 

.. 
10,000 p s i  Can be as high as  

10,000 ps i ,  
10,700 psi .Compressive 

Strength R 



TADLE I -- Continued 

DATB - HMX HMX Liquid 
Binder Exon EPOXY Explosive 

No data Diamter grew Diameter grew l e s s  than --- 
0.001'' in 2.000" over 

from 
0.001" i n  2.O$jO" in a 

165:~ t o  -52 F t o  
165 F t o  75 F. 

cycle from % P t o  

No cracking observed, No cracking observed. 

Processing 

.. 
0 
B 

Mix and pour, W i l l  probably Slurry type process Vacuum mixed and cast  
be a slurry followed by isogtat ic  at  room temp. 
type process pressing a t  100 C Requires at  least 
followed by 
i sos t a t i c  few minute dwell t i m e .  Easily machinable. 
pre ssirg . Easily machinable 

and 20,000 p s i  with a 24-hr. curing i n  mold. 

%elative energy per gram of explosive determined by E R L  small-scale plate-push t e s t .  

bDrop hammer 5 9  heights based on UCRL scale with 5 kgo  weight. The RMX-Epoxy and the l iquid 
, explosive nmibers were obtained at  NOL and have been scaled t o  al low comparison w i t h  the 

other numbers i n  this memorandum. 

NAVORD-5710 describes the wedge technique. C 

?Preliminary number obtained opt ica l ly  from a 1/2" d i e t e r ,  3" long s t i c k  of explosive. 

Determined opt ical ly  on a column ofexplosive 3/8" x 3/8" x 6".  e 
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’ PART 11 

7/22/58 

fn order t o  we JMTB immediately, it wss necessary t o  
find a binder system which would produce a machinable explosive 
at  a high f rac t ion  of theoret ical  density. 
be comparable i n  density and explosive properties t o  the f i n a l  
95% DA”B-5$ binder system, 
problem, it w a s  found necessasy t o  add 15% of a mobile binder t o  
reproducibly meet the above c r i t e r i a ,  The composition of t h i s  
subst i tute  system (Bp) as w e l l  as some of i t s  properties are 
presented i n  Table 11. 

This material must a l so  

Because of t h e  DATB par t i c l e  s ize  

To cover the possibi l i ty  that Holston and Picatinny 
Arsenal w i l l  not be able t o  supply sufficient DAD f o r  even the 

IIEF formulation, there are available two possible subs t i tu tes  
which should mock-up the explosive properties of the final MTB 
system. 
theore t ica l  density, 
materials are  a lso presented i n  Table II. 

These are TERD-1.74 and 70% HMX-30$ Epon at  95% of 

The composition and the properties of these 



TO: A. B i e h l  

t 
Composition w. 9) 

Density ( g / c c )  

Theoretical M a x i m  
Density (g/cc> 

(4 
Eo 

D 

SENSITIVITY 
Drop Hammer (b) 

-loo$ of m 

IJo explosion at 
200 cm, 

29,2$ !L"T 
lB.@ Exon 461 
43.q RDX 
9.@ p-Dibronto- 

benzene 

1.74 
1-77 

50 cm 
Less sensitive 
than Corrrp, B. 

100 cm 
Like TVT, 

Wedge T e s t  High shock i n i t i a -  No data ?To data 
t i o n  bvild-up t i m e  
exactly l ike IMTB, 

Vacuum i j t ab i l i ty  0,2 cc gas/g.@ hrs. 0.9 cc gas/g.48 hrs. -0.15 cc gas/g.48 hrs. 
at 125 C 

CompressivB. 6,500 psi . 6,000 p s i  -10,000 p s i  
Strength 

Processing Dry-ball milling of 
ingredients -followed 
by isostatic pressing 
at 85'~ and 20,000 
psi .  The material 
must be cooled care- 
fully t o  avoid crack- 
ing, 
W h i n e s  very w e l l .  

Dry-ba3.1 rcdlling of" Slurry process 
ingredients followed followed by i s o s t a t i c  
by i sos ta t ic  press- 
ing at about 70°C 
and 20,000 psi .  
This material must 
be slowly cooled to 
avoid cracking. 
Should mchine w e l l .  

pressing at 55OC and 
15,000 psi .  

a Relative energy per gram of explosive determined by UCRL small-scale plate-push te&, 

Calculated from the measured value at a density of 1.83 g/cc,  

Preliminary nurribero obtained opt ical ly  from 1/2" diameter, 3" long stkks of 
explosive . 

bDrop hammer 50$ heights based on UCRL scale w i t h  5 

d 

weight. 
c 
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PART III 

B-Division has scheduled a one-half scale hydrodynamic 

UCRL Site  300 personnel have shot of Woodcock f o r  early August. 
undertaken the problem of blending, pressing, and machining the 
explosive for  t h i s  t e s t .  
DATB and its possible substi tute explosives, S i t e  300 has agreed 
to furnish 6" x 6" x O.7Z" slabs of DEV, TERD-1,74 and M-Exon 
as soon 8 s  possible for "one dirensional" hydrodynamic shots. 
r e su l t s  of these tests, combined with the l a t e s t  information on 
DATB production, should enable one to d e  a decision on which 
explosive formulation to use i n  the one-half' scale hydrodynamic 
shot 

I n  order t o  gain experience in hmdling 

The 

Chemistry Division personnel, especially W. Voreck of the  
Chemical Engineering Group and Milton Finger and John K u r y  of the 
Physical, Inorganic and Analytical Group, will be available for  
advice and assistance during the  above mntioned Site 300 operations. 
Chemistry Division w i l l  a l so  fo r  the t im being carry out the  

composition analyses of the various blends before and after 
pressing. 

JWK: jf 

John W e  Kury 
Chemistry Division 
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