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PRESSED BOOSTER COMPOSITIONS F'REPARED BY COATING RDX 

USING POLYMER DISPERSIONS 

Ian J. Dagley, Luciana Montelli, Robert P. Parker and Veronica M. Silva 

Materials Research Laboratory (MRL)-DSTO, 

P.O. Box 50, Melbourne, Vic., 3032, Australia 

The viability of preparing booster compositions from RDX and 

commercially available aqueous polyurethane, acrylic and ethylene-vinyl acetate 

dispersions has been assessed. These dispersions were coagulated in hot aqueous 

sluniq of RDX by electrolyte addition and the use of thermal coagulation aids. 

When polymer coating of the RDX crystals occurred the precipitated polymer 

particles were deposited across the surfaces of the crystals. These coatings were 

often porous; however when softer polymers were used, coalescence occurred 

and more uniform coatings were obtained. Compositions containing these softer 

polymers were less sensitive to initiation by shock and impact. The flow 

properties of these compositions were usually improved by applying an additional 

Coating of zinc stearate. "k impact sensitiveness, shock sensitivity and cookoff 

behaviour of a number of candidate booster compositions have been assessed and 

suitable compositions have been identified. 

Journal of Energetic Materials Vol. 10, 127-149 (1992) 
Published in 1992 by Dowden, Brodman & Devine, Inc. 
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Polymer bonded explosive (PBX) compositions for pressed booster 

charges are usually pnpared by the slurry technique'. This involves heating a 

vigorously agitated aqueous sluny of the high explosive mixed with an 

immiscible solution of the polymer in organic solvent. Removal of the solvent 

by distillation causes the polymer to precipitate out onto the explosive as a 

coating, and ultimately agglomerates of coated crystals, called modding 

powders, are formed. This process has two disadvantages, since it requires 

special processing equipment designed for distillation and it introduces 

flammable andor toxic solvents into explosive processing plants. 

These problems are avoided if the solutions of polymer are replaced by 

aqueous polymer dispersions and moulding powder formation is effected by 

coagulation of the polymer dispersion in the aqueous explosive slurry. However 

there have been very few studies of this alkmative technique and the 

compositions that have been prepared have not been well characterised. Wright2 

prepared explosive moulding powders using several different classes of aqueous 

polymer dispersions, including a polyacrylate. The recommended pmcedure 

involved the use of coagulants, including an electrolyte solution and acetic acid, 

but also required subsequent addition of a water immiscible solvent to digest the 

binder, followed by distillation of the organic solvent. Deisentoth3 avoided the 

use of solvents and coagul?ted aqueous polyurethane dispersions using a thermal 

c~egulation aid, polyvinyl methyl tther, 01 phenOl-fOnnaldehyde resins a~ 

coagulants to prepare moulding powders. 
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This paper reports on the viability of preparing RDX-based booster 

compositions by a coagulation technique using aqueous polyurethane, acrylic and 

ethylene-vinyl acetate (EVA) dispersions. In this study particular emphasis has 

been placed on effecting a good Coating of the explosive crystals by the binder, 

since this helps moderate the impact semitivend, shock sensitivity5 and 

cookoff respond of nitramine-W compositions. These pmperties have been 

determined for selected compositions prepared using dispersions, and are 

compared with results obtained for tetryl and an insensitive booster composition. 

EXPERIMENTAL 

Materials 
RDX Grade A Class 1 (recrystallized) was used in all experiments. The 

aqueous polymer dispersions examined were all commercially available. A total 

of eleven polyurethane, nine acrylic and four EVA dispersions were examined; 

these are listed in Table 1.  Dioctyl phthalate @OP, CSR Chemicals) and Reofos 

65 (a triaryl phosphate ester, Ciba-Geigy) were used as plasticizers in some 

compositions. In some experiments, cartafix U Liquid (Sandoz) and Basensol 

DS 2171 (BASF), proprietary thermal coagulation aids, were used to lower the 

temperature required for coagulation of the dispersions. Sodium stearate used 

was laboratory reagent grade. All inorganic salts used were laboratoq reagent 

or analytical reagent grades. Distilled water was used in all preparations. 
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TABLE 1. Aqueous Polymer Dispersions Examined 

Material Manufacturer 

Polyurerhanc 

Witcobond 231,232,234,240,740 Baxenden Chemical Co. Ltd. 

Q-thane QW-0 Quinn 

H C M C  WC-6534, WC-6913, X-961 WilmhgtOn Chemical COrp. 

Bayderm Finish 80 UD; Impranil DLH Bayer 

Acrylic 

Acronal 230 D, 250 D, 627, S 704 BASF 

Diofan A 880 S BASF 

Rhoplex HA-12, HA-24, P-376, E l l 3 9  Rohm and Haas 

EVA 

Mowilith DM 105, DM 12P, DM 130 Hoechst 

vinnapas EV 2 Wacker 

a Vinyl chloride also present in this copolymer. 

The methods for preparing all compositions are variations on the general 

approach described below. If plastickrs were used, these were stirred with the 

dispersions for a minimum of 24 hours prior to preparation of the compositions. 

The various booster compositions prepared and the specific experimental 

conditions are listed in Table 2. 

130 

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



TA
BL

E 
2.

 
Ex

pe
rim

en
ta

l C
on

di
tio

ns
 fo

r t
he

 P
re

pa
ra

 tio
n 

of
 R

D
W

Po
ly

m
er

IA
dd

iti
ve

 C
om

po
sit

io
ns

 
A

dd
iti

on
 o
f 

Aq
- 

He
at
in
g 
fo
r 

Zi
nc
 S

ta
ra

te
 C

a
ti

n
g

 
El
ec
tr
ol
yt
e 

So
lu

tio
n 

T
h

d
 W
g
u
. 

co
ad

iti
oa

e 
co

m
pw

iti
on

 
D

isp
sr

sio
n 

Tb
er

rm
il 

Ty
pe

 
Q

ua
nt

ity
 

T
im

 T
em

p 
T

im
 T

em
p 

m
L

of
 

A
dd

iti
on

 T
em

p 
Co
ac
n.
 

h
@

at
io

n
 (

5%
 w
/w
) 

A
dd

ed
 

Ta
km

 (
’W

) 
(m

in
) 
(“
C)
 Z

nS
O

4 
S
oh

. 
T

im
 
(“
C)
 

(96
 w
/w
) 

A
id

 (
g)

 
(m

in
) 

(2
%

 w
/w
) 

(m
in

) 
R

D
X

/tn
rp

.n
ai

l D
LH

lZ
nS

t 
40
 

N
aC

I 
4O

O
m

L 
90

 
82

 
- 

- 
15

0 
90

 
82

 
10

0:
2:

1 
(2

0)
 

R
D

X
fl

m
pr

d 
D

LH
lZ

nS
t 

40
 

50
 

90
 

82
 

_
-

-
-

 
1

m
2

2
 

(4
%

) 

R
D

X
M

cl
.S

tic
 W

C
49

13
/Z

nS
t 

40
 

12
0 

90
 

82
 

-
-

-
-

 
1m

2:
 1 

R
D

X
lA

cr
on

rl
2U

)D
/R

so
fo

s6
5/

Z
aS

t 
50

 
cu

t.
fi

xU
 

C
.C

l2
 

30
0g

 
80
 

70
 

50
 

95
 

20
0 

70
 

80
 

95
:4

:0
.4

: 1
 

(3
.2

2)
 

(
W
 

95
:S

:O
.S 

(3
.2

2)
 

(2
5)
 

95
4:

 1
 

(2
5)

 

R
D

X
/A

d
 25

0 
D

lD
O

P 
SO

 
cu

t.
fi

xU
 A

l2
(S

O
s)

3 
30

0m
L

 
95

 
70

 
SO

 
95

 
-

-
 

R
D

X
lR

ho
pl

~x
 H
A

-2
4I

Zn
St

 
44

.5
 

- 
A

l2
(S

O
4)

3 
6

6
g

 
25

 
90

 
- 

- 
20

0 
8
0
9
0
 

R
D

X
M

aW
ilit

h 
DM

 1
20

IZ
nS

P 
50

 
B

.8
ar

so
l 

+(
so

&
 

30
0g

 
10

0 
70

 
30

 
95

 
30
0 

10
0 

80
 

95
4:

 1 
D

S2
17

1 
(2

5)
 

(3
.2

2)
 

R
D

X
N

im
qm

n 
EV

 2
/Z

aS
tb

 
50

 
- 

N
a2

S0
4 

41
5m

L 
64
 

15
 

- 
- 

20
0 

20
 

90
 

95
:3

.5
:1

.5
 

(2
0)

 
’ M

ai
nt

ai
ne

d 
at 

95
 “C

 f
or
 2

0 
m

in
 a

fte
r a

dd
iti

on
 of
 z

in
c 

w
llp

ht
e s

ol
ut

io
n.

 
D

isp
er

sio
n 

di
lu

te
d 
wi
th
 w
at
er
 (
90
 m

L)
 p
ri
or
 to

 d
di

tio
n.

 

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



RDX (300 g) and water (300 g) were stirred mechanically for 15 min and 

the dispersion (containing plasticizer if required) was added. The thermal 

coagulation aid (ifrequired) wasadded, then the slurry was stirred for afurther 

15 min, the temperature was raised and the electrolyte solution added at a 

constant rate over the stated time. This was usually followed by further heating 

at a high temperahm to complete thermal coagulation. The mixture was then 

cooled to 20°C and the collected product was washed with water (minimum of 

2.5 L). If an additional coating of zinc stearate was required, the material was 

maintained in a damp state after washing and was then stirred with distilled water 

(180 mL) in the mixing vessel and heated to W90"C. A hot aqueous solution of 

sodium stearate (6% w/w) was added (51 mL was used when the final 

composition was required to contain 1% zinc s m t e ) .  After 15 min an aqueous 

solution of zinc sulphate (2 % w/w) was added at a constant rate over the stated 

addition time. The mixture was then cooled to 20°C and the composition was 

collected, washed thoroughly with water (minimum of 4 L) and dried at the 

pump. Drying was then completed by maintaining the composition at 60°C 

under vacuum over silica gel for several hours. 

A Cambridge Instruments Model S250 Mk II scanning electron 

microscope with a tungsten electron gun was used to obtain the micrographs. 

The instrument was operated at 15-21kV in the sacondary electron mode and a 

tilt angle of 30 degrees was generally used. The samples were mounted using 

PVA adhesive and were sputter coated with a conducting film of gold. Coating 
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efficiencies were determined qualitatively after a thorough examination of the 

sample and several representative micrographs. 

A Rotter Apparatus7 fitted with a 5 kg weight was used to determine the 

impact sensitiveness of the compositions. The test samples each weighed 

approximately 30 mg and the results were obtained by conducting a minimum of 

25 trials in ?ccordance with the Bruceton procedure. The F of I values quoted, 

derived from the height for 50% initiation probability, are standardized against 

RDX Grade F, F of I = 80, and are rounded to the nearest five units. The 

average gas volumes for positive results are also quoted. 

Shock sensitivity data was obtained using the MRL small scale gap test 

(SSGT)*. The donor used was a UK Mk 3 exploding bridge wire detonator 

attenuated by brass shim. The acceptor was two 12.7 mm diameter x 12.7 mm 

height cold pressed cylinders of the explosive under study. A detonation was 

confirmed using a mild steel witness block. The results were obtained from 

2@30 firings using the Bntceton Staircase method and are quoted in mm of brass 

shim for a 50% detonation probability, together with the standard deviation. 

Standard Australian procedures9 were followed in performing this test. 

The results quoted are the average volume (mL) of gas evolved at 120°C over 
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40 h for duplicate 5 g samples. Tests were performed on RDx/binder (955) or 

(1005) compositions and RDWadditive (955)  physical mixtures. 

cmkmkst 
The cookoff behaviour of the compositions was assessed using the Super 

Small-scale Cookoff Bomb (SSCB)*O*11. The SSCB use$ an explosive sample 16 

mm diameter and 64 mm long, with a total mass of approximately 20 g, 

consisting of four pressed pellets. All compositions were pressed to 90% 

theoretical maximum density (TMD) for testing. Duplicate tests were conducted 

on all samples at a fast heating rate (approximately 1 "Cls), and compositions 

which showed mild responses were subjected to further tests at a slow 

(approximately 0.1 OCls) heating rate. The results presented describe the type of 

cookoff response obtained. 

Most of the dispersions examjned in this study are anionic in nature. 

They can be coagulated by the addition of either acid or electrolyte, however the 

latter procedure was routinely used after initial studies showed that this resulted 

in better polymer coating of the RDX crystals. In a typical procedure, an 

aqwous slurry of RDX and the added aqueous dispersion were stirred and 

heated, then sufficient electrolyte to completely coagulate the dispersion was 

slowly added. In difficult cases coagulation was enhanced by Using electrolytes 
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containing anions of higher valency (eg. Ca2+ cf. Na+, SchulzoHardy rule12), 

and occasionaIly polymeric thermal coagulation aids13 were also added. In 

preliminary experiments some compositions were prepared using only thermal 

coagulation aids (no electrolyte), but these were found to have inferior Coating 

efficiencies. Coagulation of all dispersions was enhanced when higher 

tempemtun% were used, but for some dispersions it was necessary to operate at 

reduced temperatures to prevent agglomeration during prowsing. 

Moulding powders with approximately 5 percent polymer that were 

prepared by this method showed a range of properties; some were free flowing 

powders but those prepared from soft polymers had a tendency to form clumps 

during the drying process. This problem was most severe with the 

R D W i  EV 2 composition which was not characterised because of its 

poor flow properties. However a free flowing composition RDXNinnapas 

EV 2/zinc stearate (95:4: 1) was prepared by washing the polymercoated RDX to 

remove electrolyte and applying a zinc stearate coating in a second Coating 

operation. 

As part of the Screening process the impact sensitiveness of these 

compositions was determined. Most were as sensitive or slightly more sensitive 

to impact than the original uncoated RDX Grade A (F of I = 80). Results for 

the most promising compositions are included in Table 3. In general those 

polymers which desensitized RDX were comparatively soft. The impact 

sensitiveness of RDWpolymer compositions will be influenced by the fracture, 

physical and thermal properties of the polymers14 and by differences in polymer 

coating efficiencies4. 
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TABLE 3. Impact Smsitiveness of RDX/Polymer 
and RDWPolymer/Additive Compositions 

Composition and Class of Binder Used F of I' Gas Evolutionb 
(mL) 

RDxllmpxaniI DLH 1005 130 15 
RDX/Helastic WC-6913 1005 95 16 

Polylllvthe 

Acrylic 
RDWAcronal230 D 955 70 15 
RDWACronal250 D 955  80 17 
RDXlRhoplex HA-24 9 5 5  95 13 

RDxlMowilith DM 120 955  90 14 
RDWVinnapaS EV 2IZnSt 95:4: 1 115 15 

RDWZnSt 100:2 120 17 

EYA 

For Comparison 

RDWImpranil DLHC 1005 70 12 
RDWAcronal230 DlReofos 65 9 5 5 0 . 5  100 14 
RDWAmnal250 DlDOP 9 5 5 0 . 5  85 13 

Relative to RDX Grade F = 80. 
Evolved gas volume indicates the degree of propagation. 
A physical mixture of a sieve cut of RDX Grade A (250 - 300 pm), 
F of I = 75, with fine (< 106 pm) particles of polymer. 

Relative coating efficiencies appeared to have the most pronounced effect 

on impact sensitiveness and were qualitatively assessed using scanning electron 

microscopy (SEM). Representative micrographs of some of these compositions 

and RDX Grade A crystals as shown in Figures 1 and 2. The least sensitive 
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composition (F of I = 130) contained Impranil DLH, and examinatiOn of this 

composition showed that the RDX crystals were well coated with a film of 

polymer containing fine polymer agglomerates; disruption of this film of polymer 

is visible at the leading edge of the coated crystal shown (Figure lb cf. la). The 

low impact sensitiveness must be attributed to the good polymer coating because. 

a physical mixture of fine particles of this polymer with RDX is more sensitive 

to impact (F of I = 70) than RDX. The RDXNinnapas EV 2 / h c  stearate 

(95:4: 1) composition also gave a high F of I value (1 15) and SEM examination 

of a Vinnapas EV 2 Coating, prior to addition of the zinc stearate, showed that 

the polymer was deposited in a uniform film over the crystals to give an excellent 

coating (Figure lc). In this case the high F of I value can be attributed to both 

coating effects and the desensitizing effect of zinc stearate. An RDWzinc 

stearate (100:2) composition has an F of I value of 120, and when zinc stearate is 

applied in a second step it is deposited in small flakes over the coated crystal 

surface (see Fig Id cf. lb  illustrating this effect when Impranil DLH is the 

polymer). 

The compositions prepared from Rhoplex HA-24 and Mowilith DM 120 

(Fs of I = 95 and 90) were significantly less sensitive than RDX, but in these 

cases the polymer coatings were not uniform (Figures 2a and 2b). The polymers 

were deposited in clumps across the crystal surfaces. Although there was 

evidence of coalescence of the precipitate, some areas of exposed RDX crystal 

were clearly visible. The Helastic WC-6913 polymer gave a similar Coating and 

was also less sensitive to impact (F of I = 95) than RDX. 
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a. b. 

C. d. 

FIGURE 1 
Scanning electron micrographs of RDX and various RDX-based compositions. 
(a) RDXGradeAClasslrecrystallized - x300. 
(b) RDWImpranil DLH (100:2) - x 250. Crystals coated with polymer film 
containing fine agglomerates. 
(c) RDxNinnapas EV 2 (98:2) - x 450. Crystals are well coated with 
polymer. 
(d) RDWImpranil DWZnSt (100:2: 1) - x 250. The zinc stearate, applied in 
a second step, is well distributed on the polymercaated crystal. 
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a. b. 

C. d. 

FIGURE 2 
Scanning electron micrographs of various RDX-based compositions. 
(a) RDWRhoplex HA-24 (955 )  - x 200. Precipitated polymer deposited in 
clumps with some evidence of coalescence. 
(b) RDWMowilith DM 120 (955 )  - x 200. Precipitated polymer particles 
have coalesced to give a fair coating. 
(c) RDWAcn>nal230 D ( 9 5 5 )  - x 200. The deposited polymer particles form 
a porous, open mat coating. 
(d) RDWAcronal230 D/Reofos 65 (95:5:0.5) - x 200. The precipitated 
polymer has formed a more uniform film, giving a good coating. 
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Coating efficiencies in the remaining mort sensitive compositions varied. 

In some cases it appaubd that only mixtures of polymer and explosive were 

obtained, and in other cases fine and coarse precipitated polymer particles were 

deposited BCIDSS the crystal surfaces to form a porous, qen mat coating. A 

porous Coating was observed for the R D W A d  230 D (955) composition 

(Figure 2c) but incorporation of Reofos 65 plasticizer into the polymer caused 

coalescence of the precipitated polymer to give a more uniform coating (Figure 

2d) and raised theF of I value from 70to 100. 

The affinities of the coagulated polymers for the surface of the RDX 

crystals varied markedly for the range of dispersions studied. Interactions of 

colloidal particles and surfaces under similar conditions have been considered in 

numerous studies of heterocoagulation*~. presumably studia of this type, 

involving measuremts of zda potentials, would explain why only some 

polymers an depos~ted on the crystal surface. If polymers are precipitated onto 

the crystal surface it appears that those with the lowest film formation 

temperatures are most likely to give a uniform coating. 

Vacuum thermal stability tests were performed on the promising 

RDWpolymer compositions and some RDWplasticizer physical mixtures. The 

results for these tests conducted at 12OOC are shown in Table 4. The normal 

pass/fail criterion for compatibility with RDX in this test is that the gas evolution 

should not e x d  5 ml over 40 hoursl6. All the tests gave low evolved gas 

volumes, indicating that these polymers and plasticizers have acceptable 

compatibility with RDX. 
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TABLE 4. Vacuum Thermal Stability Test Results for RDX/Polymer 
Compositions and RDX/Plasticizer Physical Mixtures 

Composition and Class of Binder Used Average Gas Evolved (mL), 
after 40 hours at 12OOC 

Polyurethane 
RDXAmpranil DLH 1005 0.89 
RDXEIelastic WC-6913 1005 1.27 

Acrylic 
RDWAcrod 230 D 955 0.41 
RDWAcronal250 D 955 0.98 
RDWRhoplex HA-24 955 0.20 

EVA 
RDX/Mowilith DM 120 955 0.70 
RDXNinnapas EV 2IZnSt 95:4: 1 0.10 

For Comparison 
RDX Grade A 0.6 
RDmP 955 0.0 
RDWReofos 65. 955  0.05 

Physical mixtures 

To obtain acceptable booster compositions the most promising 

compositions were formulated to give moulding powders which were free 

flowing. This usually involved incorporation of zinc stearate in a separate 

process, however in two cases this was incorporated with the polymer in a one 

step method. The results quoted in this section were obtained for booster 

compositions prepared on a larger scale by the general method outlined in the 

Experimental Section and detailed in Table 2. 
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Rotter impact sensitiveness data for eight formulations, and comparative 

data for other booster compositions, are shown in Table 5. Five of the 

formulations were no more sensitive to impact than granular Tetryl (ie Fs of I 2 

110). The two compositions that contained the plasticized acrylate binders were 

the most sensitive; their impact sensitiveness was comparable to that of PBXW-7 

Type II (RDX/TATBNiton A 35:60:5) which is a US insensitive booster 

TABLE 5 .  Impact Sensitiveness of RDX/Polymer/Additive 
and Other Booster Compositions 

Composition and Class of Binder Used F of I' Gas Evolutionb 

Potyurethant? 
RDXhpranil DLWZnSt 100:2: 1 125 15 
RDWImpranil DWZnStC 100:2:2 115 16 
RDXhIelastic WC-6913/ZnStC 100:2: 1 110 15 

RDWAcronal230 DlReofos 65/ZnSt 95:4:0.4: 1 90 12 
RDWAcronal250 DlDOP 95:S:O.S 85 15 
RDXnuloplex HA-24hSt 95:4:1 110 11 

RDxlMowilith DM 120/ZnSt 95:4: 1 105 11 
RDWVinnapas EV 2/ZnSt 953.5: 1.5 125 13 

Tetryl, granular17 110 16 
RDWViton A18 95:s 65 14 

Acrylic 

EVA 

Other Booster Compostiom 

PBXW-7 T y ~ e  Ill9 90 4 

'RelativetoRDXGradeF=W. 
Evolved gas volume indicates the degree of propagation. 
prepared by the one step coating process described in the text. 
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composition. The Viton A binder used in PBXW-7 Type II gave an 

RDWpolymer (95:5) composition which was much more sensitive to impact 

(F of I = 65) than the formulations developed in this study. 

AU the candidate booster compositions were cold pnssed to 90% TMD to 

prepare pellets for shock sensitivity and mkoff testing. The compositions 

Containing the plasticized acrylate polymers gave poor pellets; those containing 

Acronal23Q D were quite crumbly while those containing Acronal250 D grew 

Considerably on Storage and showed signs of plastickr migration. 

The shock sensitivity results for all the candidate booster compositions are 

compared with data for other booster compositions in Table 6. AU the 

compositions are less shock sensitive than granular tetryl and more shock 

sensitive than PBXW-7 Type II. The compositions containing the plasticized 

acrylic polymers and Helastic WC-6913 have comparatively high Ma% values 

ranging from 2.65 to 2.59 mm while the remaining compositions have similar 

(2.27 to 2.17 mm) lower Ma% values. In general the polymers that cuated the 

RDX crystals well gave pressed compositions with compt ive ly  low shock 

sensitivity. 

EVA polvmers 

The results of SSCB tests on the booster cornpositions containing acrylate 

and EVA binders are shown in Table 7, together with results for tetryl, 

RDWViton A (95:5) and PBXW-7 Type II for comparison. Fast heating rate 

tests were performed on all compositions, and usually only those compositions 

that gave mild reactions were then tested at the slow heating rate. 
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TABLE 6. Shock Sensitivity (SSGT) of RDWPolymer/Additive 
and Other Booster Compositions Pressed to 9096TMD (Nominal) 

Composition and Class of Binder Used Density ShockSensitivity' 
Mss Std.Dev. 

Potyurethane 
RDX/Impranil DLWZnSt 100:2:1 90.04 2.27 0.021 
RDXnmpranil DWZnStb 100:2:2 90.08 2.27 0.030 
RDx/Helastic WC-6913/~nStb 100:2:1 90.09 2.59 0.020 

RDWAcronal230 D/Reofos 65/ZnSt 95:4:0.4: 1 90.03 2.63 0.039 
RDWAcronal250 DDOP 95:5:0.5 90.06 2.65 0.052 
RDX/Rhoplex HA-U/ZnSt 95:4: 1 90.00 2.17 0.021 

RDXh40wilith DM 120/ZnSt 95:4: 1 90.02 2.18 0.032 
RDXNinnapaS EV 2/ZnSt 95:3.5:1.5 90.00 2.17 0.028 

Tetryl, granular17 90.0 3.26 0.026 
PBXW-7 Type Ii'9 90.0 1.42 0.015 
All figures are in mm of brass shim. 

Aqvlic 

EVA 

Other Booster CMp0stion.s 

prepared by the one step mating process described in the text. 

The composition containing plasticized Acronal230 D gave detonations at 

the fast heating rate. The composition containing plasticized Acronal250 D gave 

mild explosions at the fast heating rate and a detonation at the slow heating rate. 

Both compositions containing the EVA copolymers (Mowilith DM 120 and 

Vinnapas EV 2) gave widely varying responses at the fast heating mte, ranging 

from burning through to detonation, while both compositions gave detonations at 

the slow heating rate. The reason for the variable responses at the fast hating 
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TABLE 7. Cookoff Test (SSCB) Results for Several RDX/Polymer/Additive 
and Other Booster Compositions Pressed to 90% TMD 

Cookoff Response 
Composition and Class of Binder Used Fast Heating Slow Heating 

Acrylic 

95:4:0.4:1 

95 : 5 :O. 5 

95:4: 1 

RDWAcnmal230 D/Reofos 65/ZnSt 

RDWAcronal250 D/DOP 

RDWRhoplex HA-24/ZnSt 

EYA 
RDWMowilith DM 120/ZnSt 

95:4: 1 

RDWVinnapas EV 2/ZnSt 
95:3.5:1.5 

Other Booster Compositions 
Tetryl11 
RDWViton Als 955  

Detonation Not determined 
Detonation 
Mild explosion Detonation 
Mild explosion 
Mild explosion Mild explosiona 
Deflagration. Violent explosion 

BurningaJ' Detonation 
Detonation 
Deflagrationa 

Detonation 
Deflagrationa 

B&ga*b Detonation 

Detonation 
Detonation Detonation 

PBXW-7 Type HI' Burninga.b Deflagrationa 
a Traces of explosive on parts after test. 

Appreciable amounts (> 2 g) of unconsumed explosive recovered after test. 

rate is unclear; generally good agreement is obtained between replicate tests at a 

given heating ratdo~1l. The composition Containing Rhoplex HA-24 gave the 

best results; a deflagration and mild explosion were observed at the fast heating 

rate, and explosions, varying from mild to extremely violent, were obtained at 

the slow heating rate. There is no obvious correlation between the relative 
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cuating efficiencies of the various polymers and the observed cookoff response, 

indicating other factors are having a more pronounced effect on the cookoff 

response for this series of compositions. 

Two of the booster compositions consistartly gave milder responses than 

retry1 or RDXNiton A (955) a! the fast heating rate, and the one containing 

Rhoplex HA-24 also showed a reduction in cookoff response at the slow beating 

rate. Thc cookoff responses of this composition were not as mild as those of 

PBXW-7 Type II; however this was not unexpected since PBXW-7 Type 11 

contains 60% of an insensitive explosive, TATB, to moderate the cookoff 

respon@. 

CONCLUSIONS 

Explosive moulding powders suitable for use in fuze booster applications 

can be prepared by adding certain commercially available aqueous polymer 

dispersions to aqueous RDX d u m a  and coagulating the dispersions. In 

favourable cases the precipitated polymer particles are deposited across the 

surfaces of the crystals and undergo some coalescence to give more uniform 

coatings. The best Coatings were obtained when soft polymers were used, and 

compositions containing these polymers have comparatively low impact 

sensitiveness. The poor flow properties of these compositions were improved by 

applying a zinc stcarate mating, usually in a second mating operation; this made 

prooessing the moulding powders more complex and diminished the advantages 

of using polymer dispersions in the preparation of moulding powders. 
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The polymers selected for candidate booster compositions exhibited 

satisfactory thermal stability and compatibility with RDX. Results of further 

testing indicated that several of the candidate compositions may be suitable for 

use in boostefi. AU had shock sensitivities intermediate between those of tetryl 

and a US insensitive booster composition PBXW-7 Type II. Five of the 

compositions were no more sensitive to impact than granular Wry1 and seven 

were no more sensitive than PBXW-7 Type II. Some of the binder systems 

identified in this study substantially moderated the cookoff response of RDX, and 

one composition, RDX/Rhoplex HA-24/zinc stearate (954: l), did not detonate 

at the slow heating rate. 
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