Polymer(Korea) Vol. 20, No. 4, pp 565-571(1996)

NitramineAl 43lAl2 239 PEG F3AdA S3A%}
Ba2te] FHAA HE 73

FEIE-Y9HFA-AREF-Y T E- 9 A
Zatl e, 4-4-3
(1996 249 23¢ AE+)

Reinforcement of the Interfacial Bonding between the Filler and Binder
Using a Synthesized Bonding Agent in PEG/Nitramine Propellant

Myung-Pyo Hong', Yoo-Jin Yim, Byung-Hun Jeong,
Gook-Hyun Baek, and Young-Chul Park
Agency for Defense Development, 4-4-3, Yuseong P.O. Box 35, 305-600, Korea
( Recetved February 23, 1996)

2 <F: Polyethylene glycol& ofH] Z3alE2 A}£-3}1 butanetriol trinitrate®} diethyleneglycol
dinitrate® 7}4A4] 2, cyclotrimethylene trinitramine (RDX)# #@ A4 42 HFS AsA 2 A}
4% 1A FAAE AR o5 % AEE FAAII] 4T AFE At olE F
AAle] AFAAL ZPA17]7] il AHgd ZEAZA acrylonitrile®} 2-hydroxyethylacrylate
& 80:209] Fu2 F4E FFEAVL methyl acrylate7tz] Ag-d 4 FEF ARG &
Tl e, oA AgAe &= RDXe S =9} FAEE 7] dEodtt &% 2
Ao 2132 50000 F=9] AHeo] 7Md adFo|den, FXale EF A AFA I}
AsA FHe Aoz FAE F UEE &5 E 2EIE Ao WE TS U

ABSTRACT: The solid propellants were manufactured using polyethylene glycol, butanetriol
trinitrate, diethyleneglycol dinitrate, cyclotrimethylene trinitramine and ammonium perchlor-
ate, and their mechanical properties were studied. The copolymer consisted of acrylonitrile
(AN, 80 wt%) and 2-hydroxyethylacrylate (HEA, 20 wt% ) was more prominent for the en-
hancement of tensile strength of the propellant than that consisted of AN, HEA and methyl
acrylate. This is because the solubility of bonding agent used in this study is similar to that of
RDX. The optimum molecular weight of bonding agent was found to be about 50000 and it
could be known that control of mixing temperature was important for the effective
adsorption of bonding agent on oxidizer particles.
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Figure 1. Dimension of test specimen.
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Figure 2. Effect of bonding agent having different
composition and particle size on the mechanical prop-
erties of propellant : (a) No BA, RDX 30 /5 u=25/
20 wt%, (b) No BA, HMX 200 1/6 1=25/20 wt%,

(c) NC=0.4 wt%, RDX 30 u/5 u=25/20 wt%,

(d) BA=0.4 wt%, RDX 30 /5 4=25/20 wt%,

(e) BA=0.4 wt%, HMX 200 1/6 12=25/20 wt%.
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Figure 3. Effect of bonding agent on the dilatation
properties of propellant : (a) No BA, RDX 30 /5 =
25/20 wt%, (b) NC(RS1/2)=0.4 wt%, RDX 30 /5 i
=25/20wt%, (c) BA=0.4 wt%, RDX 30 p/5 p=25/
20 wt%.
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Table 2. Effect of Molecular Weight of Bonding
Agent on the Mechanical Properties of Propel-
lant

M,of dispersity Sp S, Em & E,
BA®  of BA (10°N/m?) (10°N/m?) (%) (%) (10°N/m?)
85000 1.24 5.3 4.8 33 36 43
68000 1.22 5.5 4.6 29 31 42
50000 1.23 6.5 5.4 27 31 50
37000 1.22 6.1 5.3 23 34 42
22000 1.21 4.9 4.6 20 25 39
2Composed of AN : HEA=80:20.

Table 1. Effect of Terpolymer Composition of Bonding Agent on the Mechanical Properties of Propellant

composition of BA* solubility
No. [mol%] parameter? 55m ) SS' . fm f’ 5E° )
AN : MA : HEA [10°(J/m®) 2] (10°N/m?) (10°N/m?) (%) (%)  (10°N/m%)
1 59:30:11 28.33 3.9 3.8 25 24 55
2 60:30:10 28.37 3.9 3.6 24 27 54
3 60:30:10 28.37 4.0 3.8 25 28 58
4 65:22:13 28.96 4.3 4.0 21 22 56
5 65:21:14 29.01 4.3 3.9 23 25 50
6 65:20:15 29.05 3.8 35 24 27 50
7 80:0:20 30.62 5.8 5.5 36 38 50
8 81:0:19 30.66 6.1 5.7 32 37 56
9 82:0 :18 30.70 6.3 6.0 30 34 62

4 Terpolymer composition determined by EA and 'H-NMR and copolymer composition determined by EA.

4 Solubility parameter calculated by Hoy equation.”
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Figure 4. Effect of molecular weight of bonding
agent on the maximum stress of propellant.

Figure 5. Photograph of agglomeration of bonding
agent in submix.
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Table 3. Effect of Bonding Agent Content on
the Mechanical Properties of Propellant

BA® S, S, e & E,
wi(%) (A0N/m?) (10°N/m®) (%) (%) (10°N/m?)
0.2 4.9 4.6 69 73 40
0.3 5.7 5.1 32 64 44
0.4 6.4 5.7 29 41 47
0.6 7.1 6.7 27 33 50
0.8 7.2 6.7 30 38 48

“Composed of AN : HEA=280:20 and 50000 of M,.
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Figure 6. Effect of the content of bonding agent on
the mechanical properties of propellant: (a) BA =
0.2 wt%, (b) BA=0.3wt%, (¢c) BA=0.4wt%, (d)
BA=0.6 wt%, and (e) BA=0.8 wt%.
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Table 4. Effect of Mixing Temperature on the Mechanical Properties of Propellant

mix . . final Sm S, Em & E,
process submix BA RDX  curative mix  (10°N/m?) (10°N/m?) (%) (%) (10°N/m?)
1 65°C 65C 40°C 40°C 50°C 5.4 5.1 26 52 48
2 65°C 50C 50°C 50C 6.3 5.9 27 30 50
3 65C _— 40°C 50C 7.6 7.4 20 21 65
4 65C —_— e 50°C 50C 7.7 7.7 26 26 61
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