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A Study on the PEG and PCP Binder for Propellant

M. P.Hong" - M. S.Ryoo" and Y. J. Yim®

ABSTRACT

The PEG and PCP have been used as a binder of high energy and minimum smoke
propellant. In this study, PEG, PCP 0260, PCP 1270 and mixed PEG/PCP as a prepolymer
were used, and also used BTTN/DEGDN and BTTN/TMETN as a plasticizer. Before being
cured, the solution viscosity of prepolymer and plasticizer was measured with various
contents of PCP in PEG and contents of plasticizer at 20C ~60C. The results were shown
the increased concentration of PCP enhanced the viscosity of solution due to the hydrogen
bond of PCP, and the increased contents of plasticizer undoubtedly decrease the viscosity of
solution. The cured binders were tested for mechanical properties and measured for glass
transition temperature with various concentration of PCP in PEG and contents of plasticizer.
The increased concentration of PCP has shown better mechanical properties. This results
were attributed to the H-bond. Also, the glass transition temperature was lowered with the
higher contents of PCP.

Finally, with the higher content of PCP in PEG, the better mechanical properties and the

lower glass transition temperature and the higher viscosity of solution were shown.
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Fig. 2. H-bond between carbonyl group of PCP
and urethane group.

Fig. 3. Effect of PCP0260 in PEG binder on
the mechanical property, BTTN/
DEGDN = 3.5, P/Po=3.0.
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Fig. 4. Effect of PCP0260 in PEG binder on

the mechanical property, BTTN/TMETN
= 3.5, PI/Po=3.0.

o] grol 2¥ 3, 4, 59148} o] Foisle] U4ol
H 2 548 AUn Axn @dAFe dedM=
PCP & AREEH Z97F PEGRRS AHEE 7% B
o o & & el Yok E3FF PEG, PCPE
83 A, widle] JIAA 48 PCPY #F

5 ’I‘,



M2¥ HM3%, 1998. 12

MG PEG, PCPel bloIT{ 4 o7 73

Sm, E (Bar)

PEG %

Fig. 5. Effect of PCP1270 in PEG binder on
the mechanical property, BTTN/ TMETN
=35, P/Po=30.
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Fig. 6. IR curves for cured binder of PEG,
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Fig. 7. IR curves for cured binder of PEG,
PCP1270 and PEG/PCP1270=1 BTTN /
TMETN =3.5, Pi/Po=3.0
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Fig. 11. The result of viscosity of PCPQ260,
1270 and PEG with temp.(BTTN
/TMETN = 3.5, PI/Po=3.0).
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Fig. 12. The result of viscosity with temp. and
plasticizer content PEG/ PCP0260 = 1,
BTTN/TMETN =35.
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Fig. 14. Effect of PCP0260 in binder on the
glass transition temp. Pi/Po =3.0.
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Fig. 15. Effect of PCP0260, PCP1270 in PEG
binder on the glass transition temp.
BTTN /TMETN =35, PI/Po=30
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