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1.I NT~R'Dlw:- I rnN

1'ntil recently the Australi an mankifa..rring proxes, fnr IlD>. ~i~id~
as the penuiltimiate ;tIge a milling and boilin,:, ste p designed to bore1K, doni
crystalline aggregates and to remove tra-es, of residual acidl. Pthiq Qrad,- of
RON is designated RON Craee B Class 1. In the mid 111(iG's "unit ' ons --, Yin
Factory St hrv's experienced difficulties loadinl' int. C rh)ic op )S iin t
(BOX/TrNT 60/40 with 1% added Beeswax) prepareed from thts milled and boil
ROX, due to high and sometimes variable vi ccnsitv of the molten sluarry

1-41, . It was found that the viscosity of t his mitert1 in I re rsed withi
stirring,, that the rate of viscositv in .rease was depenoenit o)n thle ralte of
stLirring, arnd that the visc-osi tV increas;e could he partial lv revereod, b-., %ery
rap:id stirring. On the other hand Composi tion B prepared fro,, the O. arser-
grainied !TV Bridgwater ROX (recrystallised from cvc-lohexanone) ;howed -i verv
muc11h smaller increase in viScos ity with stirring, and it was demons trated h
the undesirahle high viscosities were associated with the presence )!
('XOSSiVe qulantities of "fines" in the RON. It was concluded that in Pra-IItl
there was little TF~ coutld do to re~duce the viscosity of unpoiirabic;-' IP\ 'T

and that the only satisfactory method of ensuring that an RONX/TNT lot was
akceptable was to control carefully the RPX particle si7.e distribution. 71 i

Gonly reliable met'hod was to use recrystallised RONX. In the meantime potirahie
RON/TNT compositions were obtained by reducing the contet If 'l n
boiled RON to 55%Z.

In the light of theso recommendations AEF introduced a recrvstallis.iti'mi
from cyclohexanone as the final step in the manufacture of RDX, And the
material so produced was designated ROX Grade A Class 1. In, 1977-78 I'lterial-
Research Laboratories commenced using BOX/TNT/Beeswax prenared from this
re~rvstallised RON in its experimental casting and maL1hining pro ,gramme S.
Prellminary examination showed that the composition 6f)/40)/1 ha'd a low efflll'T
viscosity Of 8.2 s, and that this vis-osity changed ver.' little withi stirr-inp
I 5]. (This early hat~h of recrystal Iiseti RD\ was subs) equently shiown to hive



particle size somewhat lower than the norm, and a more representativL eflUx
viscosity is 6.2 s [61.) However Stokes' Law indicates that an inrease in
partile size is accompanied by an increase in the rate of sedimentation, and
during routine casting experiments with this composition it was noticed that a

degree of segregation or sedimentation of the RDX did occur to lon%- a
"collar" of TNT at the top of the header, an occurence whit h could have far-
reaching implications. These observations were confirmed hv similar
sedimentation in experimental 105 mm shell and 81 mm mortar, filled at MW:F St

Marvs with RDX/TNT prepared from recrystallised RDX. Further misgivings were
felt when it was found at MRL that exnerimental charges of Composition B based
on recrystallised RDX could not be initiated reliably by a standard exploding

bridgewire (EBW) detonator, viz the Scale I Gap Test Donor. A programme o f

work was therefore initiated to evaluate the extent of sedinmentation cf
recrystallised RDX in RDX/TNT compositions, to evaluate changes In safety and

reliability of these compositions due either to this sedimentation or to the
intrinsic differences in the RDX used, and te eliminate or alleviate this
sedimentation should that be deemed necessary.

2. RDX PARTICLE STUE DTSTRIBUTION

RDX Grade B Class I (milled and boiled) was, and RDX Grade A Class 1

(recrystallised from cyclohexanone) is, produced at Albion Explosives Factory

bv the Woolwich process (direct nitration of hexamine) and both conform to the
Australian Defei.ce Standard DEF (AUST) 5382. The characteristics which show
differences between the two grades of explosive are listed in Table I below.

For reasons of safety RDX is normally stored in Australia as a sli rrv in
water (ca 4MT w/w). At MRL this water is removed prior to use by filuration

followed by drying to constant weight at 700C, and the dry RDX is packaged in

I kg lots. Duplicate 25 g samples of dried recrystallised RDX were taken from
five such packages using the coning and quartering technique. Fach sample was

slurried in water containing a little detergent and subjected to we' sieve
analysis. The slurry was poured into the coarsest sieve, which was immersed

in water until the solid was just covered and the wet RDX was passed through

the sieve by gentle agitation by hand for ten minutes. The material retained

on the sieve was transferred to a weighed Gooch crucible and dried to constant
weight at 65'C. The RDX passing through the sieve was transferred to the next
sieve, and the process was repeated. Sieving losses were found to be in the
range 1-2%. Results of the ten sieve analyses are shown in Table 2, together
with an average particle size distribution for recrystallised RDX. To aid

visual assimilation, these data are shown in histogram form in Figure 1,

together with data obtained by Eadie and Milne for the milled and boiled RDX

[11
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TABLE 1

EXTRACT FROM RDX SPECIFICATION DEF (AUST) 5382

No Characteristic Grade A Crade B
Class I Class 1

4 Acidity
(a) Total acidity as HN0 3 , % 0.015 max 0.05 max

(b) Occluded acidity as HNO 3, 7 0.01 max 0.035 max

8 Cyclohexanone, % 0.2 max -

11 Particle Size Distribution

Retained on 850 Pm AS Sieve, % Nil Nil

Retained on 500 iam AS Sieve, % 2.0 max 2.0 max

Retained on 300 vAm AS Sieve, % 25 max 25 max

Total passing 75 Pm AS Sieve, % 12 max 60 mex

Data from sieve analyses may be treated statisticallv in a nkmb-cr ,f
ways to generate values descriptive of the particle size distrih xtioi,

A weiyht averagt is given by

Ew 1iw /7.w
w Ii

where w, is the weight of a sieve cut and v. is the average pa rticle divie.te'r
of that cut, while a number average is given by

0 n V I

where 3

3
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In this I reillnt more importiin~k e ls pla~ ed on the l iner pr -;
Al t ernit lyve Iv the txrI ian S'i ze of the saimplIe , the Tnd-po)i nt 1 n the d ist r ihuit i i;
where hial f the we i Pht of RD\ is larger and hial f i ; -,Mal ler, can he
interpolIated from a plot of cumuilat ive weight perc ent tinders ize (o)r

overs i ze) . These values were determined for the reL rystalIi sed RDY, ind Air,

presjented in Table 'I together with the correspondling valuies ob-tained for
milled and boi led RDX [1].

T ABL1,E I

VAlUES FOR RD\ PARTICLE SIZE D)IqTRIBU'ToNS

Grade A* Class I Grade B ClasI

(Re, rvs;tai ised) 1~' le( e 11ia V' I 0ci

1keight Average 22 w-.n

Number *\'raq8 lim -5

' -dino 236 urn 7 -

It is illtel eSt inC to nlote, however that the two- grades of RONX !oth- I
bul k powder dens it ies of hon t 1. IS8~/ (experimental va los of 1 .1I.14 ;n.1

I. 17 7 "g, /i.n3 were obta iined by the recrystail iq ed ;-,nd milled and holiled
materials respv~rivelv).

Phot cmi rogra phs of the two e.,rodes of OnX us-Ing oil is di soc rsin t irt
shiown in Siinire 2. The re~ rvstalli s~d RfA is seen as- di s~ret cwe1
part iles, while the milled and hoi led RDX conrtains-- a large numb-er (if mki,'
smaller rY--tAls whi.h tend to ho present as lariee agrgts X ha:stl

same ref rac t ive 1idex as bromoform, and photoni crooraphis were ail ,c pr*o-
u1sing that, liquid as dispersant in an Attempt to examine inte rnalI
discontinuties in the PP)X. However as Figure 3 shows, these efforts w( r.-
unrewarded, as no conclusive evidence was obtained.

Tt has already been noted that the greater sedimentation )f the larger
recrystallised RPN in molten TNT follows from Stokes's; Law

V = 2g (p., - 0 a)r

90)

which relates the rate of sedimentation CV) to the lensity of the solid aod
liquid phases (p9, and p I ), the radiius of the solid parties (r) iind the
viscosity of the-liquid (n). The rate of sedimentation of ai di luto --uspen'sinn
of a solid through n liquid can also he used to measure particle size, -ind ne)
instrument used for this purpose is the Shimadzu Sedimeotosraph Type SA-2.



This apparatus consists of a balance beam, from one arm of which hangs a pan
in a beaker containing the powder under test suspended in an appropriate

liquid. The recommended concentration is 4-20 g in 400 ml. The weight of

powder falling on the pan trips an electrical contact, which in turn releases
a bearing ball counterweight from a ratchet wheel reservoir to fall at the

other end of the beam and break the electrical contact. The ratchet wheel is

connected to the pen of a drum chart recorder, whose speed is regulated by a
set of gear wheels. A typical chart record is given in Figure 4.

The Shimadzu Sedimentograph SA-2 was used to estimate the particle size

distribution of both recrystallised (Grade A Class 1) and milled and boiled
(Grade B Class 1) RDX samples. The suspension medium was ethane-diol

(ethylene glycol, specific gravity 1.11 1g/m 3 and coefficient of viscosity
0.199 poise). The rates of sedimentation are illustrated in Figure 5, and the

cumulative undersize/particle diameter profiles derived from them are shown in
Figure 6. The curves for the milled and boiled RDX were independent of the
concentration of the suspension, and the particle size distribution Was
indistinguishable from that obtained by sieve analysis. However the

sedimentation/time curve for recrystallised RDX did vary with the
conLentration of the suspension, and the particle size distributions obtained
were not identical with that obtained from sieve analysis, although they fell

in the same general region. The significance of this variation with
concentration is not entirely clear, but it is probable that the particle size
of recrystallised RDX is close to the upper limit practical by this

technique. However molten TNT at 85*C has a specific gravity of 1.45 I/m 3

and a coefficient of viscosity of 0.120 poise [71 so that the curves in

Figure 5 should give a fair pictorial representation of the sedimentation of
{:ct, suspensions of the two RDX grades in TNT at 85'C.

3. DENSITY AND RDX-CONTENT OF EXPERIMENTAL RDX/TNT CASTINGS

At MRL a pressure casting facility is normally used to prepare the good
quality high density, crack-free experimental TNT based charges required for
subsequent machining [81. Two mild steel pressure moulds are available of
diameters 21/2 and 31/2 inches (64 and 89 mm), requiring about 2.6 and 4.2 Kg of
explosive respectively. The 2 1/2inch pressure mould is shown in Figure 7.

The explosive composition is melted in a jacketted kettle and held at 5'C
with constant stirring. The pressure mould is assembled and water at 85'C is
circulated through both jackets for 15 minutes to allow the mould temperature
to reach equilibrium. The pressure mould is then filled with molten explosive
to within 1/2 inch (about I cm) of the top. The filling is stirred gently with
a wooden rod to remove air bubbles adhering to the sides, and the mould is

closed. Air pressure (50 psi, 340 kPa) is applied, and the temperature of the
water circulating in the bottom jacket is reduced to 55*C while keeping that

circulating in the top jacket at 85°C. These conditions are maintained for
one hour, after which the water circulation to both jackets is stopped and the
mould is allowed to cool overnight under the 50 psi (340 kPa) air pressure.



The portion maintained at R5°C in the top half of the mould (the head, r)
normally discarded, but in this investigation it was examined alor,4 wit-: tY;,-
lower half.

Pressure cast charges, both 21/2and 31/2 infhes (64 and P9 -r'i, .,-
prepared In this manner from the RDX/TNT/Beeswax compositions 6 41!1 ,n,!
55/45/1 using both the recrvstallised RDX and the milled and boi ,1
material. These castings were then cut and faced to 5/8 inch (16 mm) tMi
discs, from which were machined prisms 5/8 x 3/8 x 3/8 inch (lh x 9 x 9 Mrl

for determination of density and RDX distributions. The disposition o'- the-
discs and prisms is illustrated in Figure 8. The densities of the nrisrm. wcr,-

measured by water displacement after first solvent-coating with a film of

paraffin wax, while RDX-content was determined gravimetricaily after slvent

extraction of the TNT and wax with toluene. In general the porosity and
fragility of the header tops made machining of these portions impossible, and

the RDX-content of fingers or even whole discs was measured. The porosity an.
irregularity of these segments prevented density me-surements being carried
out. Density and RDX distributions of typical castings are given in tho

Appendix. It zhould be noted that duplicate and triplicate castings wero
prepared, mac.hined and analysed for most compositions, and that consistert

results were obtained.

It was apparent that two separate processes octir during casting cof
PDX/TNT compositions, namely sedimentation of the particulate RDX anc - P"!2
contraction of the TNT matrix on solidification. tlhen the finer milled and
boiled ROX was used the rate of sedimentation was low and the TNT tended to

drain away from the top of the header to leavr a porous conical region which
was deficient in TNT and rich in RDX. Mhen the coarser recrystallised RIT was
used the rate of sedimentation was much higher, and there remained a "collar"
of TNT around the top of the header (30 mm for the composition 6n/40/1 and
50 mm for the 55/45/1) from which the RDX had settled. Immediately below this
collar a small porous conical region could be observed in the centre of the
header which was slighi-ly deficient in TNT and rich in RDX. Tho 55/45/1
composition prepared from milled ind boiled RDX showed a narrow collar free
from ROX (ca 8 mm), but the 60/40/I composition showed no such visible collar,

although the top of the header was slightly low in RDX.

The remainder of the recrystallised RDX/TNT/Beeswax 60/40/1 castings

contained S8-66g RDX, the interior being in the range 62-66/ ROX. The 55!.'
castings contained 54-64% RDX, the major portion being 58-62". The milled and

boiled RDX/TNT/Beeswax 60/401I castings contained 58-A3% RDX the bulk heing
60-63/, while the 55/45/1 compositions contained 53-59%, the major portion

being 55-5Q%. The densities of the compsitions containing recrystallised RTW

were largely in the range 1.69-1.71 Ig/m and those containing milled and

boiled RDX 1.68-1.70 tg/m 3 , with the exception of the conical regions from

which the TNT had drained during solidification, which had a somewhat lower

density. Thus, although the recrystallised RDX is subject to greater
sedimentation and the charges do tend to have a slightly wider (and h'2her)
range of RDX content than those prepared from the milled and boiled materiTil,
the adverse effects in MRL experimental pressure castings are by no means as

drastic as was originally feared. It is pertinent to note that Popolato
expects composition spreads of 2-4% RDX and density spreads of the orde-r of

i _,,7



0.01 Mg/m 3 17]. On the other hand Humphris and Thomson found RDX
concentrations in the range ca 45-63T and densities of 1.63-1.68 M/m in
105 mm shell filled at MFF St Marys with RDX/TNT/Beeswax 55/45/1 prepared from
milled and boiled RDX [91. Clearly the M.RL experimental pressure castings
prepared to either composition and with either grade of ROX are of
significantly better quality.

It would appear then, that although the increased rate of sedimentation
of the recrystallised RDX alters the processes which take place during casting
of RDX/TNT/Beeswax compositions, the quality of the fillings so produced is
not significatly inferior to that of fillings based on milled and boiled
RDX. This is particularly true if one can disregard the top of the header,
which is normally discarded from either experimental castings or production
shell fillings. It was intended to examine RDX sedimentation and its effects
in shell filled with recrystallised RDX/TNT/Reeswax in a normal production
run. However although production of milled and boiled RDX/TNT/Beeswax has
ceased the new material is not yet in use at MFF St Marys, and it is felt that
this examintion would be best delayed until that time.

Some consideration has been given to possible remedial action, should
the extent of sedimentation observed be deemed unacceptable. Limiting the
extent of sedimentation could be achieved by limiting the time of
sedimentation or by controlling its rate. The time of sedimentation could be
reduced by reduction of the casting temperature or by increasing the cooling
rate (provided, of course, that the quality of the filling - integrity,
resistance to cracking, etc - is not degraded). However no change in the
extent of sedimentation could be detected in a limited series of experiments
in which the casting temperature (and the upper jacket temperature) was varied
between 82 and 87*C, and the lower jacket temperature between 50 and 55°C. It
may be pertinent to note, as shown in Figure q, that the efflux viscosity of
recrystallised RDX/TNT 60/40 varies little over the temperature range 85-950c
[6]. The rate of sedimentation might be controlled either by reduction of the
RDX particle size or by increasing the viscosity of the RDX/TNT/Beeswax
slurry. This must be achieved without re-introducing the unacceptable
increase of viscosity with stirring, presumably ruling out reduction in the
RDX particle size. However it has been shown that an Increase in the

concentration of RDX can effect a significant increase in the efflux viscosity
of recrystallised RDX/TNT compositions, and that the viscosity does not
increase further with prolonged stirring [6]. These results are illustrated
in Figure 10. Such an increase in the RDX concentration would also confer a
marginal improvement in the explosive performance of the composition, which
may be an additional benefit. Another possible solution is the incorporation
of an additive such as nitrocellulose (NC) [10] or cellulose acetyl butyrate
(CAB) [il. It has been shown that quite small quantities of these additives
can increase the viscosity of RDX/TNT, without causing the unwanted side
effects (see for example Figure 11 [6]).

8 ..
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attenuated by a stack of laminated 0.05 mm brass shims 25 mm square. The
attenuated shock strikes the test explosive, usually a pellet about 12.5 mm in
diameter and 25 mm long, resting on a mild steel witness block. The thickness
of laminated brass barrier is varied according to the Bruceton Staircase
procedure [161 to determine the critical gap, the thickness of brass required
to prevent 50% of detonations in the test explosive.

However it has already been noted that the recrystallised
RDX/TNT/Beeswax compositions could not be detonated reliably by the Scale I
Gap Test Donor without any barrier, and this initiating source was therefore
boosted by the inclusion of a second high density PETN pellet to give the
Scale II Gap Test Donor. The shock sensitivity of the four pressure cast
RDX/TNT/Beeswax compositions (recrystallised and milled and boiled RDX, both
60/40/1 and 55/45/1 compositions) relative to this initiation source were
measured, and the results are given in Table 4. It is noted that the
compositions formulated from recrystallised RDX are much less sensitive (i.e.
have a much smaller critical barrier thickness) than those including the
milled and boiled RDX. These results are fully in accord with expectations on
the basis of particle size and specific surface area of the RDX component.
However this reduction in sensitivity is not sufficient to cause problems with
reliable initiation. It is also noted that there is a small but consistent
dependence of shock sensitivity on the RDX content, with the RDX/TNT/Beeswax
60/40/1 compositions being slightly more sensitive than the corresponding
55/45/1 formulations.

TABLE 4

SENSITIVITY OF PRESSURE CAST RDX/TNT/BEESWAX COMPOSITIONS TO SHOCK
INITIATION BY SCALE II GAP TEST DONOR (CRITICAL BRASS BARRIER

THICKNESS, MM (STANDARD DEVIATION))

55/45/1 60/40/1

Recrystallised
RDX (Grade A 0.423 (0.012) 0.500 (0.019)
Class 1)

Milled and
Boiled RDX 0.868 (0.014) 1.032 (0.018)
(Grade B Class 1)

10
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. NOT NE AS~i'RFEI)

NOT MEASURED

S.NOT MEASURED

1.70 1.69 1.59 1.37 1.52 1.70 1.70

1.70 1.68 1.67 1.43 1.62 1.70 1.7n

1.70 1.69 1.70 1.51 1.68 1.7n 1.70

1.70 1.70 1.68 1.59 1.69 1.69 I.70

1.70 1.70 1.68 1.62 1.70 1.70 1.70

1.70 1.70 1.70 1.69 1.70 1.70 1.70

1.70 1.70 1.69 1.68 1.69 1.6 Q  1.7(

1.70 1.70 1.70 1.69 1.69 1.69 1.70

1.69 1.69 1.70 1.70 1.70 1.6)

1.69 1.69 1.69 1.69 1.'19 1.69

1.69 1.70 1.70 1.69 1.69 1.69

1.69 1.69 1.6) 1.69 1.69 . (")

1.69 1.69 1.69 1.69 1.69 1.60

1.69 1.(") 1.69 1.69 1.69 1.69

1.68 1.69 1.69 1.69 1.69 1. ()

1.69 1.69 1.69 1.69 1.69 I.69

1.69 1.69 1.69 1.69 1.69 1.69

1.69 1.69 1.69 1.69 1.69 1.6'h

1.69 1.69 1.69 1.69 1.69 1.60

1.69 1.69 1.69 1.69 1.69 1.60

Distribution of density in 2 1/f diameter casting RT 1000, nominal composition
RDX/TNT/Beeswax 60/40/1, prepared from milled and boiled RDX.
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s3. ( 6).3 7.7 7).4 h7.Q R0.' 9'. Q

I-.'. 0.2 7 77.0 68.4 ,1.7.

I9. 98.' I 68.01 55.4 72. 6

- - ------- -. -;,

,7.59.2 . 71. 62.5 66.7

61.0 65.2 .. q:. .6,

59.1 60.6 6,. 2 62.? .,.

CT.o 58.8 5t. 62. 9Q.2 *,'.

57. SA . 71.9 q7.7 h * 2

57.9 'S6.8 98.95 59.7 58.0 57.7 .

'3.5 7 . 7 3 5.2 K , -v.) 7 .1

93. 9 %,. 9 .. 7. S SA  03

.),. 9 1 90.6 q9 q q . , 97.
, ,'.,.. 1 5,8.o 9 .,

6 . 7 7156. 9 S7.) 7

Distribution of RMX in I31/i diameter .a.stin g RT c)(), nomi nal Lomposqit ion
RDX/TNT/Beswnx 5S/45/I, prepared from mIled and hoiIed RD<.
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2 ......____ NOT ,_AURED-

c 
~ ~~NO T .1"A S U R E T--

( : 
N~ ' l( ) T ,)' r A S U R t F 

.

1.69 1.69 .1 47 1 .

1. 1.70 1.71 1.(,s 1.49.

1.69 1 .69 1.690 1.6 1.1

1.69O 1. 69 1.79 1.69 1.70 ].6

1.69 .69 1.69 1.6 8 ( 1.6 6 h 1 0

. 6 8 .6 9 1 .6 9 1 .6 8 1 .6 9 1 .6 9 . 6,

1.68 
1.69 

1.69 
1.68 

1.69 
1.69

1.68 1.69 1.69 16..

.(18 1.6,q 1.69 1.68 1.69 1.69 1 .f-s

1.68 1.69 1.69 1. 69 1.69) 1.69

1.68 .68 1.69 1.69 1.69 1.69

1.68 1.69 1.69 1.69 1.68 1.6.
1. 68 1.69 1.69 1.69 1.69 1.69 16

1.68 1.69 1.69 1.68 1.69 1.69 1.69

1.69 1.69 1.69 1.68 1.69 1.69 1.60

1.69 1.69 1.69 1.69 1.69 1.69 1.60

1.69 1.69 1.69 1.69 1.69 1.69 1.69

Distribution of density in 3 1/. diameter casting RT 995, nominal composition

RDX/TNT/Beeswax 55/45/1, prepared from milled and boiled RDX.
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7 1.6 4.4

9 7 77*l W. 7.2 6I.-

-7. .4., -.2

00 6~
-. 3 8.6. 62.9 6n

5 '. 58.~ ,59.3 62. 9Q. q.

59. 1 9 .7 ( 7

S6. 58.
I .995.6 97.8 9;x.6 ,,"

99.8 57.8 T Ih
. ., . S8." ,

7 5 7 1 7 .

3. 56 .0 1 7. 2q 7 9 .

9 3 49 .A 7 . 2 q 7 . 4 9 .:' 3 . "

54.2 -. 7.3 97.1

56.0 56. 2 966. 25.5 . ,

Distribution of RDX in 2 1/j diameter Lasting EC 1, nominal Iomposition
RDX/TNT/Beeswax 55/45/1, prepared from milled and hoi led RDX.



N

4- NOT MEASURED

NOT MEASURED

_-- - -NOT MEASUT8ED -________

1.69 1.69 1.67 1.46 1.59 I1.6q

1.69 1.69 1.68 1.45 1.64 1.69 1.6q

1.69 1.69 1.70 1.57 1.70 1.69 1.69

1.Cn 1.69 1.70 1.66 1.70 1.69 1.69

1.70 1.69 1.69 1.67 1.69 1.69 1.69
1.79 1.69 1.69 1.67 1.69 1.69 1.69

1.69 1.69 1.69 1.69 1.69 1.69 1.69
1.69 1.69 1.69 1.68 1.69 1.969

9 1.69 1.69 1.69 1.69 1.69

1.69 1.69 1.69 1.69 1.69
1.68 1.69 1.69 1.69 1.69 1.68

1.68 1.69 1.69 1.69 1.69 1.68

1.68 1.69 1.69 1.69 1.69 1.68

1.68 1.69 1.69 1.69 1.69 1.68

1.68 1.68 1.69 1.69 1.69 1.68

1.68 1.68 1.69 1.69 1.69 1.68

1.68 1.68 1.69 1.69 1.69 1.68

1.68 1.68 1.69 1.69 1.69 1.68

1.68 1.68 1.69 1.69 1.69 1.68

1.69 1.69 1.69 1.69 1.69 1.68

1.69 1.69 1.69 1.69 1.69 1.69

Distribution of Density in 2 1/, diameter casting EC 1, nominal composition

RDX/TNT/Beeswax 55/45/1, prepared from milled and boiled RDX.
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