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Study on Thermal Aging Characteristics and Mechanism of LSR Used for Outside Insulation
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Abstract: Liquid dilicone tubber (LSR) due to its excellent mechanical properties and hydrophobicity, is widely
used in the manufacture of insulation sheaths of transformers and arresters. By thermal aging in 200 °C, it is found
that tensile and tearing properties of LSR obviously decreased over time while its hardness had a slight increase. The
crosslink density of LSR is measured by using equilibrium swelling method, and it is found that the total crosslink
density and chemical crosslink density increases significantly over time, while physical crosslink density changes
slightly. SEM, EDS and FTIR are applied to the micro-analysis of LSR, which shows slight change in its microstruc-
ture, elements ratio and functional group. The change of crosslink density and mechanical properties of LSR shows a
significant correlation, indicating that the chemical cross linking reaction is the main factor that leads to the change
of mechanical properties, and the crosslink density can effectively reflect the change of mechanical properties during
thermo-aging process.
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Fig. 1 Diagram of the crosslink density test
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Fig.2 The change of LSR’s tensile property
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Fig.3 The change of LSR’s tear strength
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Fig.4 The change of LSR’s Shore hardness
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Fig. 5 The change of LSR’s crosslink density
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Fig. 6 The microtopography of LSR before/after

thermal aging
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Table 1 Elemental percentages of LSR

ZARE ]/ Si/% C/% 0/%
0 44.20 27.19 28.61
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Fig. 8 Relationship between mechanical properties and

crosslink density of LSR during the aging process
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