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Abstract: In this study, we observed the mechanical properties, thermal stability, and low temperature sealing performance
of fluorosilicone elastic composites. When the blend ratio of Phenyl vinyl methyl silicone (PVMQ) was increased, the ten-
sile strength, modulus at 100%, and compression set were decreased. The thermal stability of fluorosilicone elastic com-
posites showed a similar tendency. These were caused by poorer green strength of PVYMQ than Fluorosilicone rubber
(FVMQ). The change in the tensile strength and elongation at -40°C showed a decreasing tendency with increasing PVYMQ
blend ratio. By increasing the PVMQ blend ratio, low-temperature performance was improved. The Dynamic mechanical
analysis (DMA) results showed that T, was decreased and low-temperature performance was improved with increasing
PVMQ blend ratio. However tand was decreased becaused of the poor green strength and elasticity of PVMQ. From a hys-
teresis loss at -40°C, the hysteresis loss value was increased and fluorosilicone elastic composites showed the decreasing
tendency of elasticity with increasing PVMQ blend ratio. From the TR test, TR10 was decreased with increasing PVMQ
blend ratio. FS-4 (45% PVMQ blended composites) showed a TR10 of -68.0°C that was 5°C lower than that of FS-1 (100%
FVMQ). The gas leakage temperature was decreased with increasing PVMQ blend ratio. The gas leakage temperature of
FS-4 was -69.2°C that was 5°C lower than that of FS-1. Caused by the polymer chain started to transfer from a glassy state
to a rubbery state and had a mobility of chain under Tg, the gas leakage temperature showed a lower value than T,. The
sealing performance at low temperature was dominated by T, that directly affected the mobility of the polymer chain.

Keywords: fluorosilicone rubber, phenyl vinyl methyl silicone rubber, elastic composites, low temperature properties, seal-
ing performance at low temperature, glass transition temperature
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Table 1. The Formulation of Fluorosilicone Elastic Composites

FS-1 FS-2 FS-3 FS-4
FE 271U 100 85 70 55
ELASTOSIL R490/55 OH 0 15 30 45
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Figure 1. Low temperature sealing tester.
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Table 2. Mechanical Properties of Fluorosilicone Elastic Composites with Various PYMQ Lend Ratio

FS-1 FS-2 FS-3 FS-4
Hardness (Shore A) 73 73 72 71
Sp. Gr. (-) 1.51 1.50 1.51 1.51
Tensile strength (kgf/cm?) 91.1 85.9 77.3 76.3
Elongation (%) 203 207 213 220
Modulus at 100% (kgf/cm?) 49.6 442 42.5 36.0
Tear strength (kgf/cm) 29.0 29.1 31.8 29.9
Compression set (%) 4.6 6.2 7.2 8.8
Change of hardness after thermal aging (pts) 0 +1 +2 +3
Change of tensile strength after thermal aging (%) -8.0 -8.9 -10.2 -18.9
Change of elongation after thermal aging (%) -14.7 -19.7 -22.9 -26.0
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Figure 2. Change of mechanical properties of fluorosilicone
elastic composites according to PVMQ blend ratio; (a) tensile

strength, modulus at 100% and elongation, and (b) compression
set.
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Figure 3. Change of mechanical properties of fluorosilicone
elastic composites after thermal aging.
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Figure 4. Change of mechanical properties of fluorosilicone
elastic composites at -40°C.
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properties of fluorosilicone elastic composites with various PVYMQ
blend ratio.

Table 3. DMA Analysis Result of Fluorosilicone Elastic Composties
with Various PVMQ Blend Ratio

FS-1 FS-2 FS3 FS-4
T, (°C) 583 59.6 60.9 61.7
Tand () 0.63 0.60 0.58 0.54
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Figure 6. Temperature dependence of dynamic viscoelastic
properties of fluorosilicone elastic composites with various PYMQ
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Figure 7. Temperature retraction of fluorosilicone elastic
composites with various PVMQ blend ratio.

Table 4. Result of temperature retraction of fluorosilicone elastic
composites with various PVMQ blend ratio

TRI0 TR70 Recovery velocity Recovery velocity

o o at region 1| at region 2
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FS-1 -62.5 -24.6 1.13 2.70
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FS-3 -66.5 -28.4 1.58 1.55
FS-4 -68.2 -32.4 1.72 1.26
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Figure 8. Gas leakage temperature of fluorosilicone elastic
composites with various PVMQ blend ratio.
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