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Preparation and Properties of Epoxy-Modified Silicone Rubber
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Abstract A bisphenol A epoxy-modified silicone rubber was prepared by the chemical grafting, and the struc-
ture of modified-silicone rubber was characterized by FTIR. The effects of catalyst and epoxy resin content on the me-
chanical property of modified-silicone rubber as well as its curing system were investigated. The modified-silicone rub-
ber was used in the external thermal protection coating of the solid rocket motor, and the coating performance was as-
sessed by the supersonic arc wind tunnel experiments. It is found that the appropriate addition of etraisopropyl titanate
could improve the mechanical property of modified-silicone rubber during the preparation. In addition, the mechanical
properties of silicone rubber obtained increased with the epoxy content. When the epoxy content exceeded 20wi% ,
the tensile strength and the bonding strength of the rubber are greater than 2 MPa and 3 MPa, respectively. RCA-pol-
yamide 650 composite curing system can be used to cure the modified-silicone rubber. The results show that the struc-
ture of the coating sample is integrity, and the back wall temperature of the coating sample is below 152°C after wind
tunnel experiments.
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Fig.1 FTIR of the epoxy-modified-silicone rubber
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Tab.1 Mechanical properties of ES-3
ke HEBSREE/MPa FLMSRAE/ MPa W24/ %
ES-3-1 3.30 2.51 150

ES-3-2 3.92 2.66 186
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Tab.2 Mechanical properties of epoxy-modified-silicone rubber
ke HEBS IR/ MPa FLREREE/ MPa  WiBHH TR/ %

ES-0 1.09 1.92 195
ES-1 1.86 2.24 240
ES-2 2.24 2.46 172
ES-3 3.30 2.51 150
ES-4 3.42 2.80 144
ES-5 3.50 2.87 137
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Tab.3 Mechanical properties of epoxy-modified silicone rubber

R HEBSBRE/MPa FUREE/ MPa 2K A/ %

ES-5-1 3.50 2.87 137

ES-5-2 2.3 1.47 102
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Fig.2 Picture of the coating sample after the wind

tunnel experiments
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