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Manufacturing Strategies for Silicone Oil Based Stable Thermal Pastes
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ABSTRACT: Due to the rapid miniaturization and increased power density of electronic devices, a significant amount
of heat is generated during operation. This has led to a surge in demand for thermal management materials, such as
thermal interface materials (TIMs) with high thermal conductivity. Among the various types, paste-type TIMs,
mixtures of liquid silicone polymers and thermal fillers, can effectively fill the rough surfaces between heat sources
and heat sinks, thereby ensuring efficient heat dissipation. However, thermal pastes generally exhibit poor long-term
stability due to issues like filler/resin phase separation under extreme conditions of repeated heating, cooling, and
prolonged compression. Consequently, research on high-performance thermal pastes with excellent long-term stability
is actively underway. This paper aims to introduce various strategies for producing silicone oil based thermal pastes
that achieve both high thermal conductivity and superior long-term stability.
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Fig. 1. (a) Schematic describing preparation procedure of thermal pastes. (b) Thermal conductivity of thermal pastes with different
compositions. (c) TGA curve of thermal pastes and silicone oil. (d) Photographs of oil separation after heating thermal pastes.
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Fig. 2. (a) Thermal conductivity as a function of alumina loading for thermal pastes containing alumina with an average diameter of 3
pm (SA03, GA03, and SGA03). (b) Complex viscosity at an angular frequency of 0.1 rad/s, (c) TC of SA03_50, GA03_50, SGA03_50.
(d) Confocal micrographs of SGA03 with filler loadings ranging from 10 to 50 vol%. Here, SA and GA denote the suspension-type
thermal paste composed of silicone oil/alumina and glycerol/alumina, while SGA represents the emulsion-type thermal paste
composed of a mixture of silicone oil/glycerol in a1:1 volume ratio and alumina microparticles. The numerical suffixes appended
to the sample labels indicate the average diameter of the alumina used (3 um). [26]
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