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The Effect of Silane Compound on the Cure Reaction and
Mechanical Properties of PEG, PCP Binder for Propellant

Myung-Pyo Hong*

ABSTRACT

The silane compounds as a coupling agent have been used in the propellant in order to
enhance the mechanical property and lower the viscosity. They showed great effects in the PEG
propellant. In PCP propellant, however, the silane compounds not only made a severe cure
problem but also deteriorated the mechanical property.

In this study, TESPN as a silane compound was applied in PEG and PCP binder for finding
above factors. The main reason was that the main chains of PCP were broken due to the
trans-esterification reaction of ester groups in PCP and alchol which was produced by reacting
silane compounds and moisture in the solution of liquid binder.
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PEG 2245 | 2245 | 2.245 | 4.245 | 4.245 | 4.245 0 0 0 0 0
PCP 2.000 | 2.000 | 2.000 0 0 0 4245 | 4245 | 4.245 | 4245 | 4245
BTTN 15.500 | 15.500 | 15.500 | 15.500 | 15.500 IST)O 15.500 | 15.500 | 15.500 | 15.500 | 15.500
TMETN 4.000 | 4.000 | 4000 | 4.000 | 4.000 | 4.000 | 4.000 | 4.000 | 4.000 | 4.000 | 4.000

DNSA 0.050 | 0.050 | 0.050 | 0.050 | 0.050 | 0.050 } 0.050 | 0.050 | 0.050 | 0.050 0

TPB 0.040 | 0.040 | 0.040 | 0.040 | 0.040 | 0.040 | 0.040 | 0.040 | 0.040 | 0.040 0
TESPN 0 0.200 | 0.500 0 0.200 | 0.500 0 0.200 | 0.500 0 0.200
N-100 0.504 | 0504 | 0.504 | 0.413 | 0413 | 0.413 | 0.605 | 0.605 | 0.605 | 0.605 | 0.605

A-187 0 0 0 0 0 0 0 0 0 0.2 0

FeAA 0 0 0 0 0 0 0 0 0 0 0.15
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# 2. Mech. property of PEG binder with variation

of TESPN
batch
property D E F
Sm(bar) 3.1 2.9 2.7
e (%) 186 170 165
E(bar) 2.8 28 2.6
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F 3. Mech. property of PEG/PCP binder with
variation of TESPN

propery batch A B C
Sm(bar) 1.14 1.44 0.79
(%) 150 275 330
E(bar) 1.13 0.82 0.35
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E 4. Mech. property of PCP binder with variation
of TESPN

batch
property G H I

Sm(bar) 2.7 034 |73
er(%) 362 237 3}
E(bar) 1.17 021 |AsE
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2] 2 GPC curve for PCP(A) and the solution after
reaction of PCP, TESPN & DNSA(B)
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