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Abstract: The rheological properties of highly concentrated polymer bonded explosive simulant were studied by using
poly(ethylene-co-vinyl acetate) with 30 and 60% vinyl acetate (VA) content as a binder, respectively. Calcium carbonate
and Dechlorane, whose physical properties are similar to resarch department explosive (RDX)’s, were used as fillers. The
suspensions were mixed in a batch melt mixer and it was possible to fill 75 v% at maximum. From dynamic mechanical
analysis, Dechlorane showed higher interaction with binder resins than that with calcium carbonate fillers. The effects of
microstructural change on the rheological properties of the suspensions were investigated by a plate-plate rheometer with
constant shear rate and constant shear stress modes, respectively. The theoretical maximum packing fraction of EVA31/
Dechlorane suspension obtained from Krieger-Dougherty equation was 70 v% and it was thought that 2000 Pa was proper
shear stress condition for this melt processing.
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Figure 1. Measured high and low shear-rate viscosity of concen-
trated latex suspensions.’
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Table 1. Polymeric Binders
Trade name Material type Producer Density (g/cm’) T (°C) M.L*
EVA 31 Ethylene vinyl acetate copolymer USI Chem. 0.95 52 18
EVA 60 Ethylene vinyl acetate copolymer Millennium Petrochem. 1.02 <40 0.15
BAMO-AMMO 3,3-bisazidomethyl oxetane-3 Thiokol, Aerojet 1.25-1.3 40-83
azidomethyl-3 methyl oxetane
*ASTM 1238.
Table 2. Fillers Used in This Study
Trade name Material type Producer ?gjlclrsrll?)/ Mean I()sﬁgle size ((%)
OM-5 Calcium carbonate Omya Korea 2.7 4.5 1339
OM-5T Calcium carbonate treated with Omya Korea 2.7 4.5 1339
stearic acid
Dechlorane plus 25 CsH,Cly, OxyChem 1.8 4.5 350
e Gl 2 A 29171014 -100%E 50 °C7HA] 2°C/ming] &=
cl cl seshar S48t
a1 { EE
Cl J \ Ci
al cl Z28d X9 RHEY H|W. Figure 20 H&-H3 7
Scheme 1. Structure of Dechlorane 25. SHHE S ARAl THEe] A A =4s v
SF3Ith EVA A1 VA ool me} dey 4] dAg
OM-59} stearic acidZ ¥HA2]E OM-5T, 12|32 3leke] o Zolg Hl=tl, VA $Hee] 31%21 EVA 312 AXET 4
<< RDXS} 24 54Jo] AR Al Dechlorane 255 ool HAdol A HA|oF 2 o] AFe woltrt
AFEEIAT Table 20] ARl AFEE FHAE FRSAT TAESF Gl BAo] ST A9 2 AHE A
71 % Dechlorane 25¢] 7#32]& Scheme 19 A5t} ghel= v, VAS] ghee] 60%S1 EVA 60 RE s 9

NEBE BEflo) ME. 5% A=le) B8 Aarh 2 o)y w4 S4o] FANT S e A5S 1y
glo|=7}t A2k 3]3-4 &3 7](Haake, Rheomix 600)E At ot A3 A1E2] B4 H%E (complex viscosity) 7 EVA
Ssidietl, Ed7] U] 29 Ed&eet 4 F9EE 319 A=7F o WA YEbEdl o= Table 19 Hel vk}
5o WEAZIEN AP Sqsglon, £5 A% wlek 7o) EVA 319 U A& $8X44-8 7R EVA 602 B 7
Hohs Bt 25 EAV|EHS} QS ARg-sle] 346t
k.

PIRA. e AR weloke] Aol fuERe 5 [ Doy Sl -
2% 90| (Physica MCR-500, Anton PamyZ AH:  § 10° Dog ot W {100 %
A0, E e Aggroliel S A4S wAR dEA 2 %gsvvv_gﬁw z

_ - o =] ADS A @ =2
(Rheograph 2003, Goettfertys AM8-3td S 31Tt o3 g M xiﬂo v G @
% or|EAAE 25 mm BHE Aol 0.01-10rads g [ € B oo Lo ]| g
Foe EE 00141579 ATEE W9 ¥ 80-100°ce) & 3 " ',vV:;“ %000 % Ensod | X
SR ZgeAen, AT AEAE A7 ImmolT B | v ast %0000, g
LD7F 3091 ol & AFg31o] 1030005 AREEe] Wl B s %% | 8
N ZAaT. 248 ded dusee d4Hes g | 4 N
Rabinowitsch 273} Mooney 2 gle] AXE7] ZEZ UE} 107 100 10° 10?

Wtk 53 71A14 24 582 A 71AH A 7I(TA
Instrument DMA Q8002 AF-319=8] 5 ume] %15 amplitude

Angular frequency (rad/s)

Figure 2. Linear viscoelastic properties of neat EVA resins at 90 °C.
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(b) from constant shear stress mode.
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