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Experimental Investigation on the Thermal Performance of Liquid Metal
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Abstract: In order to enhance the interface heat transfer, Gag. s In, s Snyg liquid metal alloy
(LMA) with addition of copper particles as the thermal interface material ( TIM) was
investigated. Samples with sandwiched structures were fabricated by inserting the LMA TIMs
between two copper plates. The laser flash analysis method was applied to measure the overall
thermal conductivity of these samples. The results indicated that the addition of copper particles
can obviously improve the thermal performance of oxidized LMA used as TIM. The measured
thermal conductivity and thermal contact resistance of oxidized LMA samples filled with copper
particles (the mass fractions of the copper particles are 5% and 10% , respectively) were (200. 33
+15.66), (233.08+18.07) W/(m * K) and (7.95540.627), (5.621+0.437) mm’ « K/W,
respectively. Compared with the samples of oxidized LMA without copper particles, the thermal
conductivity was increased by about 68% and 96%, and the thermal contact resistance was

decreased by about 57% and 70%, respectively. In addition, the fluidity of LMA can also be
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reduced with the addition of copper particles, hence alleviating the pump out effect in its practical

use.

Keywords: liquid metal alloy; copper particle; thermal interface material; thermal conductivity;

thermal contact resistance
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