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Effect of Polycaprolactone on the Mechanical Properties
of PEG/HMX Propellant

B.H. Jeong® - M. P.Hong" and Y. ]J. Yim"

ABSTRACT

Mechanical properties of polyethyleneglycol{(PEG)/cyclo-tetramethylene tetranitramine(HMX)
propellant were studied by adding polycaprolactone(PCP) and silane derivatives as coupling
agent. Mechanical properties of the propellant were enhanced by increasing the content of
PCP which was partially replaced with PEG. PCP/HMX propellant showed 17% increase in
maximum tensile strength and 599 increase in elongation compared to those of PEG/HMX
propellant. However, as the content of PCP was increased, the hydrolytic stability of this
propellant was found to be deteriorated due to the ester group of PCP by measuring
hardness drop of cured propellant and swell ratio difference of PEG/PCP binder stored at 4
0C and 90% relative humidity. Hardness of the PEG/PCP/HMX propellant was decreased
with increasing triethoxysilyl propionitrile(TESPN) and dinitrosalicylic acid (DNSA) content
from accelerated aging at 60T.
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Table 1. Comparisons of characteristics of PEG and PCP

Classification PEG 4500 PCP 0260
Structure (CH,CH:0)n

Molecular weight 4500 3000
Density(g/cc) 1.20 1.09
Glass transition temp. (TC) - 40 - 65

O gram atoms/100g polymer 231 1.75
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(b) Tensile test (Unit : mm)

Fig. 1. Dimension of specimen
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Fig. 3. Hardness variation of PEG/HMX
propellant with PCP content stored at
40°C and 90% relative humidity(silane
A187 = 0.2%, DNSA =0.06%)
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Fig. 4. Swell ratio variation of PEG/PCP binder
stored at 40°C and 90% relative humidity
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Fig. 8. Effect of TESPN content on the
hardness of PEG/HMX propellant stored
at 60C (PCP =2%, DNSA =0.1%)

Table 3. Effect of TESPN content on the
mechanical properties and swell ratio
of PEG/PCP binder
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Fig. 9. Effect of DNSA content on the

hardness of PEG/HMX propellant stored
at 60°C(PCP =2%, TESPN =0.2%)
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